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Mutant heat shock transcription factor and heat shock 
promoter for sustained activation of genes by single 
heat application 
Voellmy, Richard 
USA 

PCT Int. Appl. , 51 pp. 

CODEN: PIXXD2 

Patent 

English 
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FR, 


GB, 


GR, 
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US 1998-PV84236 
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AB The exposure of cells, tissues and organs to "stress", such as elevated 
temp., stimulates prodn. of active heat stress 
transcription factors (HSF) , which in turn, induce 

expression of genes regulated by stress promoters. Normally, the activity 
of stress promoters declines after cells, tissues and organs are returned 
to a normal condition. Mutant forms of HSF, however, can constitutively 
transactivate stress genes, in the absence of stress. By taking advantage 
of such mutant HSF, mol . circuits can be devised to provide a sustained 
expression of a gene of interest using a single application of stress. 
One form of mol. circuit comprises (a) a first nucleic acid mol. that 
comprises a gene encoding a transcription factor and a promoter 
activatable by stress and by the transcription factor, wherein the 
stress-activatable promoter and the transcription factor gene are operably 
linked, and (b) a second nucleic acid mol. that comprises a gene of 
interest and a second promoter activatable by the transcription factor, 
wherein the second promoter and the gene of interest are operably linked. 
Thus, HeLa cells transformed with a plasmid contg. the hsp70B promoter 
fused to human somatotropin cDNA alone, or with this plasmid and a second 
plasmid contg. the hsp70B promoter fused to a mutant HSFl gene were 
subjected to heat stress. In the singly transformed cells, growth hormone 
prodn. ceased one day after heat treatment. In the doubly transformed 
cells, prodn. of growth hormone continued for several days after the heat 
treatment . 
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1999-418930 [35] WPIDS 
C1999-123171 

New isolated Toxoplasma gondii nucleic acids used, e. 
to treat infection caused by this microorganism. 
B04 D16 

LUTZ, S B; MILHAUSEN, M J; NG, R K 
(HESK-N) HESKA CORP 
84 
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KIND DATE 
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LA 
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WO 9932633 Al 19990701 (199935)* EN 380 
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GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR LS LT LU LV 
MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT 
UA UG US UZ VN YU ZW 
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AU 9919348 A Based on WO 9932633 

PRIORITY APPLN. INFO: US 1997-994825 19971219 
AB WO 9932633 A UPAB: 19990902 

NOVELTY - Isolated Toxoplasma gondii nucleic acids and polypeptides are 

new. 

DETAILED DESCRIPTION - A novel isolated nucleic acid molecule (NAM) 
encodes an immunogenic Toxoplasma gondii (TG) protein that can be 
identified by a method comprising: 

(a) immunoscreening a library selected from a TG genomic expression 
library and a TG cDNA expression library with an antiserum, where the 
antiserum is selected from antiserum: raised against TG oocysts, raised 
against TG bradyzoites, raised against TG infected cat gut and isolated 
from a cat immune to TG infection; and 

(b) identifying a nucleic acid molecule in the library that expresses 
a protein that selectively binds to an antibody in the antiserum. 

INDEPENDENT CLAIMS are also included for the following: 

(1) isolating a NAM encoding an immunogenic TG protein comprising; 

(a) as in (Aa) and (Ah) ; and 

(b) recovering the NAM from the library; 

(2) an isolated immunogenic TG protein that can be identified by a 
method comprising: 

(a) as in (Aa) and (Ab) , and 

(b) identifying a protein expressed from the library that selectively 
binds to antibodies in the antiserum; 

(3) an isolated NAM that hybridizes under stringent hybridization 
conditions with a gene comprising a nucleic acid sequence selected from 
the 83 sequences (given in the specification), e.g. T. gondi DNA sequences 
of 357 and 339 base pairs; 

(4) an isolated NAM that hybridizes under stringent hybridization 
conditions with a gene comprising a NAM selected from nTG2339, nTG4526, 
nTG41478, nTG5657, nTG51029, nTG6425, nTG7417, nTG8507, nTG9718, nTG10441, 
nTG11428, nTG13282, nTG15304, nTG16284, nTG17690, nTG18313, nTG19389, 
nTG21548, nTG22310, nTG23220, nTG24642, nTG25381, nTG26432, nTG27282, 
nTG466, nTGGG30539, nTG311233, nTG32411, nTG33441, nTG34491, nTG35387, 
nTG36417, nTG37416, nTG38500, nTG40321, nTG41513, nTG42528, nTG43375, 
nTG44543, nTG45573, nTG461835, nTG48604, nTG48549, nTG49270, nTG50306, 
nTG51804, nTG52867, nTG531434, nTG54680, nTG55296, nTG56723, nTG57270, 
nTG58503, nTG60322, nTG61390, nTG62699, nTG63419, nTG64303, nTG65696, 
nTG66173, nTG67369, nTG68566, nTG69616, nTG70762, nTG71236, nTG72569, 
nTG73232, nTG74276, nTG75309, nTG76534, nTG76423, nTG77327, nTG78444 and 
nTG79928; 

(5) an isolated immunogenic protein encoded by a NAM that hybridizes 
under stringent hybridization conditions with a gene comprising the 
complement of a nucleic acid sequence selected from sequences as in (3); 

(6) an isolated immunogenic protein encoded by a NAM that hybridizes 
under stringent conditions with a gene comprising a NAM selected from NAMs 
as in (4) ; 

(7) an isolated antibody that selectively binds to a protein as in 
(2), (4) or (5); 

(8) detecting parasite cysts or oocysts in feces comprising: 

(a) contacting a sample of feces with a solid support capable of 
binding oocysts; 

(b) allowing the sample to dry onto the solid support; 

(c) washing the sample on the solid support with an aqueous wash 
solution; 

(d) adding an aqueous elution solution to the sample and eluting DNA 
from the sample into the aqueous elution solution by heating; 

(e) PCR amplifying oocyst-specif ic DNA with primers specific to the 

oocyst being detected; and 
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(f) detecting the presence of a PGR amplification product resulting 
from amplification of oocyst-specif ic DNA in the sample where the presence 
of the product indicates the presence of cysts or oocysts in the feces; 

(9) a recombinant molecule comprising a NAM as in (A), (3) 

or (4), operatively linked to a transcription control sequence; and 

(10) a recoihbinant virus or cell comprising a NAM as in 
(A), (3) or (4) . 

USE - The TG NAMS, immunogenic proteins and antibodies to the 
proteins can be used to inhibit TG oocyst shedding in a cat due to 
infection with TG (claimed) . They can be used for preventing TG infection 
and for preventing the spread of TG infection. They can also be used for 
detecting TG infection. The detection method can be used to detect 
parasite cysts or oocysts in feces^ e.g. from enteric apicomplexa oocysts 
such as Cryptosporidium oocysts and Toxoplasma oocysts. 
Dwg. 0/0 
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TITLE: The mammalian HSF4 gene generates both an activator 

and a repressor of heat shock genes by alternative 
splicing 

AUTHOR(S): Tanabe, Masako; Sasai, Noriaki; Nagata, Kazuhiro; Liu, 

Xiao-Dong; Liu, Phillip C. C; Thiele, Dennis J.; 
Nakai, Akira 

CORPORATE SOURCE: Department of Molecular and Cell Biology, Institute 

for Frontier Medical Sciences, Kyoto University, 

Kyoto, 606-8397, Japan 
SOURCE: J. Biol. Chem. (1999), 274(39), 27845-27856 

CODEN: JBCHA3; ISSN; 0021-9258 
PUBLISHER: American^ Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The expression of heat shock genes is controlled at the level of 

transcription by members of the heat shock transcription factor family in 
vertebrates. HSF4 is a mammalian factor characterized by its lack of a 
suppression domain that modulates formation of DNA-binding homotrimer. 
Here, we have detd. the exon structure of the human HSF4 gene and 
identified a major new isoform, HSF4b, derived by alternative RNA splicing 
events, in addn. to a previously reported HSF4a isoform. In mouse tissues 
HSF4b mRNA was more abundant than HSF4a as examd. by reverse 
transcription-polymerase chain reaction, and its protein was detected in 
the brain and lung. Although both mouse HSF4a and HSF4b form trimers in 
the absence of stress, these two isoforms exhibit different 
transcriptional activity; HSF4a acts as an inhibitor of the constitutive 
expression of heat shock genes, and hHSF4b acts as a transcriptional 
activator. Furthermore HSF4b but not HSF4a complements the viability 
defect of yeast cells lacking HSF. Moreover, heat shock and other 
stresses stimulate transcription of target genes by HSF4b in both yeast 
and mammalian cells. These results suggest that differential splicing of 
HSF4 mRNA gives rise to both an inhibitor and activator of tissue-sp. heat 
shock gene expression. 
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DOCUMENT NUMBER: 131:195949 

TITLE: Identification of a key residue in Drosophila heat 

shock factor-DNA interaction by analytical 
ultracentrifugation 

AUTHOR (S): Park, Jinku; Kim, Seha; Kim, Soon-Jong 

CORPORATE SOURCE: Department of Chemistrv, Mokoo National University, 
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Muan, 534-729, S. Korea 
SOURCE: Bull. Korean Chem. Soc. (1999), 20(6), 636-638 

CODEN: BKCSDE; ISSN: 0253-2964 
PUBLISHER: Korean Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The authors generated two mutant heat shock factor DNA binding domains 

where arginine 102 and asparagine 105 on the DNA recognition helix where 
replaced with alanines. The effect of mutation on protein-DNA interaction 
were studied. The highly conserved arginine appears to play a major role 
in heat shock element recognition. 
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Increased resistance of the radiosensitive MIO mutant 
cells of the L5178y mouse lymphoma cell line to 
heat-induced apoptosis 

Ostapenko, Valentina V.; Wang, Xinjiang; Ohnishi, Ken; 
Takahashi, Akihisa; Yamamoto, Itsuo; Tanaka, 
Yoshimasa; Ohnishi, Takeo 

Department of Radiology, Kansai Medical University, 
Osaka, 570-8506, Japan 
Radiat. Res. (1999), 152(3), 321-327 
CODEN: RAREAE; ISSN; 0033-7587 
Radiation Research Society 
Journal 
English 

AB MIO cells, which are deficient in the repair of DNA DSBs and are therefore 
radiosensitive, are about twofold more thermoresistant than their parental 
L5178Y cells. We found that, after heat shock at 43. degree. C under 
conditions resulting in 10% survival (DIO) , MIO cells did not undergo 
apoptosis, whereas L5178Y cells did undergo apoptosis. MIO cells, but not 
L5178Y cells, constitutively expressed Hsp72 protein. Moreover, the MIO 
cells accumulated higher amts. of the heat-inducible form of Hsp72. The 
patterns of activation of the DNA-binding activity of HSF (heat-shock 
factor) differed in MIO and L5178Y cells. In response to heat shock, MIO 
cells accumulated greater amts. of Trp53 protein (formerly known as p53) 
than the parental cells. Cdknla (formerly known as p21, Wafl) was 
constitutively expressed and further accumulated after heat shock only in 
MIO cells. We suggest that heat-inducible Hsp72 to a larger extent, and 
constitutive Hsp72 to a lesser extent, together with Cdknla may be 
involved in the protection of MIO cells against heat-induced apoptosis. 
Apoptosis in these cells is likely to occur in Trp53-dependent manner. 
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Differential activation of some transcription factors 
during rat liver ischemia, reperfusion, and heat shock 
Tacchini, Lorenza; Radice, Laura; Bernelli-Zazzera, 
Aldo 

Istituto di Patologia Generale dell * Universita degli 
Studi di Milano, Centro di Studio sulla Patologia 
Cellulare del CNR, Milan, 20133, Italy 
J. Cell. Physiol. (1999), 180(2), 255-262 
CODEN: JCLLAX; ISSN: 0021-9541 
Wiley-Liss, Inc. 
Journal 
English 

Cells respond to external stimuli by changes in gene expression that are 
largely dependent on transcriotion factors (TFsl . We studied the behavior 
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of some TFs in rat liver during ischemia, postischemic reperfusion, and 
heat shock. Knowledge of the conditions at the end of ischemia is 
essential to understand changes occurring at reperfusion. The TFs 
investigated are known to be typically responsive to heat shock (HSF) , 
hypoxia (HIF-1), pro- and antioxidant conditions (AP-1), or to various 
environmental changes (HNF-1 and ATF/CREB family) . The most relevant new 
information includes the following: (1) Liver ischemia activates extremely 
rapidly the DNA binding capacity of HSF, soon followed by analogous 
activation of HIF-1 and AP-1. (2) After a certain lag time from the 
activation of HIF-1, mRNAs accumulate for two glycolytic enzymes, in 
particular Aldolase A and Heme Oxygenase 1, which contain HIF-1 sequences 
in their promoters. (3) Reperfusion, which is known to further increase 
the binding of HSF and to induce NF. kappa. B binding, abrogates or 
decreases the binding of HIF-1 and AP-1, stimulated by ischemia, and 
activates the binding of ATF/CREB. Later on, a second peak of AP-1 
binding is induced. (4) Heat shock activates both ischemia-responsive and 
reperfusion-responsive TFs. (5) Preliminary expts . of supergelshif t 
reveal that the activation of AP-1 at reperfusion or upon heat shock may 
result from the different involvement of the component subunits. 

L22 ANSWER 7 OF 24 CAPLUS COPYRIGHT 2000 ACS 
ACCESSION NUMBER: 1999:148716 CAPLUS 

DOCUMENT NUMBER: 131:1362 

TITLE: Mutations in the Schizosaccharomyces pombe heat shock 

factor that differentially affect responses to heat 
and cadmium stress 

AUTHOR(S): Saltsman, K. A.; Prentice, H. L.; Kingston, R. E. 

CORPORATE SOURCE: Department of Molecular Biology, Massachusetts General 

Hospital, Boston, MA^ 02114, USA 
SOURCE: Mol. Gen. Genet. (1999), 261(1), 161-169 

CODEN: MGGEAE; ISSN: 0026-8925 
PUBLISHER: Springer-Verlag 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Heat shock factor (hsf) is the transcriptional activator that governs the 
transcriptional response of eukaryotic cells to stressful conditions. The 
structure and regulation of hsf is highly conserved. We describe deletion 
mutations in hsf+ that alter the ability of Schizosaccharomyces pombe to 
respond to different stressful conditions. One mutation causes increased 
sensitivity to cadmium while maintaining near normal sensitivity to heat 
stress, while another mutation confers increased sensitivity to heat 
stress but retains normal sensitivity to cadmium. Despite the 
differential sensitivity of these two strains to cadmium and heat stress, 
the mutant hsf proteins in each strain were activated by both cadmium and 
heat. However, we found that these mutations differentially affected the 
ability of hsf to activate different promoters: one mutated hsf activated 
the sspH- gene better than the wis2+ gene following either stress, while 
the other mutated hsf activated wis2+ better than sspl+. We propose that 
the differential ability of strains that contain these mutant hsfs to 
survive cadmium and heat stress is not caused by differences in activation 
of hsf, but is caused instead by differential abilities of the mutant hsfs 
to activate the appropriate sets of genes needed for survival. 
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TITLE: Method for modulating synthesis of heat-shock protein - 

by administering mutant heat shock 

transcription factors, used, e.g to protect cells against 

chemotherapy. 
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PATENT INFORMATION: 



(UYMI-N) UNIV MIAMI 
81 



PATENT NO 



KIND DATE 
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LA 
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WO 9831803 Al 19980723 (199835)* EN 84 

RW: AT BE CH DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW NL OA 
PT SD SE SZ UG ZW 

W: AL AM AT AU AZ BA BB BG BR BY CA CH CN CU CZ DE DK EE ES FI GB GE 
GH GM GW HU ID IL IS JP KE KG KP KR KZ LC LK LR LS LT LU LV MD MG 
MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT UA UG 
US UZ VN YU ZW 
AU 9860320 A 19980807 (199901) 



APPLICATION DETAILS: 

PATENT NO KIND 



APPLICATION 



DATE 



WO 9831803 
AU 9860320 



Al 
A 



WO 1998-US1038 
AU 1998-60320 



19980121 
19980121 



FILING DETAILS: 



PATENT NO 



KIND 



PATENT NO 



AU 9860320 



A Based on 



WO 9831803 



19970819; US 1997-35662 



PRIORITY APPLN. INFO: US 1997-914646 

19970121 

AB WO 9831803 A UPAB: 19980904 

Synthesis of heat-shock proteins (I) is increased in a cell by introducing 
a positive-acting mutant mutHSF (II; mutated heat 

shock transcription factor), particularly to induce a protected state in 
the cell. Also new is inducing a sensitised state in a cell, or inhibiting 
stress-induced (I) synthesis, by introducing a negative-acting mut 
HSF (III) . 

USE - (II), or nucleic acid encoding it or cells expressing it, are 
administered to a subject: (i) to protect cells against damage caused by 
chemotherapeutics, UV-B light, sepsis, hyperthermia, inflammatory 
responses or cytokines, oxidative stress and ischaemia, particularly to 
increase resistance of normal cells to anti-tumour agents, or (ii) to 
increase immunogenicity of cancer cells. (Ill) are used to render cancer 
cells more sensitive to killing by heat and/or other stresses, and also to 
induce apoptosis. 

ADVANTAGE - (II) are active in absence of stress, unlike wild-type 
HSFl, even when over expressed, and eliminate the need for cytotoxic 
agents for regulating the heat-shock system. 
Dwg. 0/3 
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Isolated haematopoietic signalling factor - used to 
develop products for diagnosis and treatment of, e.g. 
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chronic inflammation. 
B04 D16 
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(HUMA-N) HUM7\N GENOME SCI INC 
81 

Searched by Barb 0»Bryen, STIC 308-4291 



Satish 09/304121 



Page 9 



PATENT NO KIND DATE WEEK LA PG 



WO 9831792 Al 19980723 (199836)* EN 71 

RW: AT BE CH DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW NL OA 
PT SD SE S2 UG ZW 

W: AL AM AT AU AZ BA BB BG BR BY CA CH CN CU CZ DE DK EE ES FI GB GE 
GH GM GW HU ID IL IS JP KE KG KP KR KZ LC LK LR LS LT LU LV MD MG 
MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT UA UG 
US UZ VN YU ZW 
AU 9859210 A 19980807 (199901) 

APPLICATION DETAILS: 

PATENT NO KIND APPLICATION DATE 



WO 9831792 Al WO 1998-US854 19980116 

AU 9859210 A AU 1998-59210 19980116 

FILING DETAILS: 

PATENT NO KIND PATENT NO 



AU 9859210 A Based on WO 9831792 

PRIORITY APPLN. INFO: US 1997-35577 19970116 

AB WO. 9831792 A UPAB: 19981008 

The following are claimed (1) an isolated nucleic acid molecule (I) 
comprises a polynucleotide at least 95% identical to a nucleotide sequence 
selected from: (a) NS encoding a haematopoietic signalling factor ( 
HSF) polypeptide having an amino acid sequence at positions from 
-26 to 353 of 379 aa sequence (SI) (given in the specification) ; (b) NS 
encoding a HSF polypeptide having an amino acid sequence at 
positions from -25 to 353 of (SI); (c) NS encoding an amino acid sequence 
at positions from 1 to 353 of (SI); (d) NS encoding a HSF 
polypeptide having the complete amino acid sequence encoded by a cDNA 
clone contained in ATCC 97731; (e) a NS encoding a mature HSF 
polypeptide having an amino acid sequence encoded by a cDNA clone 
contained in ATCC 97731, and (f) a NS complementary to any of the NSs in 
(a) -(e); (2) an isolated NAM comprising a PN which hybridises under 
stringent hybridisation conditions to a PN having a NS as in (la)-(le), 
where the PN which hybridises does not hybridise under stringent 
hybridisation conditions to a PN having a NS consisting of only A residues 
or of only T residues; (3) an isolated NAM comprising a PN which encodes 
an amino acid sequence of an epitope-bearing portion of a HSF 
polypeptide having an amino acid sequence as in (A) (a)-(e); (4) an 
isolated NAM comprising PN having a sequence at least 95% identical to a 
sequence selected from: (a) a NS of a fragment of a 1545 bp sequence (S2) 
(given in the specification) , where the fragment comprises at least 50 
contiguous nucleotides of (S2) , provided that the NS is not 418, 443, 513, 
352, or 449 bp sequence (all sequences are given in the specification) , or 
any subfragment, and (b) NS complementary to a nucleotide sequence in (a) ; 
(5) a method for preparation of a recombinant vector comprising 
inserting an isolated (I) into a vector; (6) a recombinant 
vector produced by the method of (5); (7) a method of preparing a 
recombinant host cell comprising introducing a recombinant 
vector as in (6) into a host cell; (8) a recombinant host cell 
produced by the method as in (7); (9) an isolated HSF 

polypeptide similar to (1); (10) an isolated NAM comprising a PN encoding 
an HSF polypeptide where, except for 1 to 50 conservative amino 
acid substitutions, the polypeptide has a sequence selected from (a)-(f) 
as in (I), and (11) an isolated hsf Dolvoeotide where, exceot 
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for 1 to 50 conservative amino acid substitutions, the polypeptide has a 
sequence selected from (a) -(f) as in (I); (L) an isolated antibody that 
binds specifically to a HSF polypeptide as in (I) . 

USE - The HSF polypeptides can be used for modulating 
haematopoietic activities. The products can be used for treating e.g. 
leukaemias, lymphomas, Hodgkin's disease or non-Hodgkin * s lymphomas. They 
can also be used for treating acute or chronic inflammation. They can also 
be used for modulating the development of haematopoietic stem cells. The 
products can also be used for detection, diagnosis and drug screening. 
Dwg. 0/3 
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CAPLUS COPYRIGHT 2000 ACS 
1998 : 746752 CAPLUS 
130: 135407 

Heat stress response and heat stress 
transcription factors 

Scharf, Klaus-Dieter; Hohfeld, Inge- 
Molecular Cell Biology, Biocenter, 

Goethe-University-Frankfurt, Frankfurt /Main, D- 60 43 9, 
Ge rmany 

J. Biosci. (Bangalore, India) (1998) 
CODEN: JOBSDN; ISSN: 0250-5991 
Indian Academy of Sciences 
Journal; General Review 
English 

A review with 171 refs. Expression of heat shock protein 
genes is controlled by heat stress 

transcription factors (Hsfs) . They are structurally and 
functionally conserved throughout the eukaryotic kingdom. 
DNA-binding domain with the helix-turn-helix motif essential for DNA 
recognition, three functional parts in the C-terminal activator domain 
were characterized: (i) the HR-A/B region is responsible for 
oligomerization and activity control, (ii) the nuclear localizing signal 
(NLS) formed by a cluster of basic amino acid residues which is required 
and sufficient for nuclear import and (iii) short C-terminal peptide 
motifs with a central Trp residue (AHA elements) . These three parts are 
indispensible for the activator function. A peculiarity of plants is the 
heat shock-inducible new synthesis of Hsfs. In tomato HsfAl is 
constitutively expressed, whereas Hsfs A2 and Bl are heat shock-inducible 
proteins themselves. We used Hsf knock-out strains of yeast and transient 
reporter assays in tobacco protoplasts for functional anal, of Hsf-coding 
cDNA clones and mutants derived from them. HsfA2, which in tomato cell 
cultures is expressed only after heat shock induction, tends to form large 
cytoplasmic aggregates together with other HSPs (heat stress granules) . 
In the transient expression assay its relatively low activator potential 
is evidently due to the inefficient nuclear import. However, the 
intramol. shielding of the NLS can be released either by deletion of a 
short C-terminal fragment or by coexpression with HsfAl, which forms 
hetero-oligomers with HsfA2. 
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Molecular and applied aspects of the heat stress 
response and of common stress tolerance in plants 
Schoffl, F.; Prandl, R.; Hinderhofer, K.; Reindl, A. 
Universitat Tubingen, Lehrstuhl Allgemeine Genetik, 
Tubingen, D-7207 6, Germany 

Acta Physiol. Plant. (1997), 19(4), 549-550 
CODEN: APPLDE; ISSN: 0137-5881 
Polish Academy of Sciences 
Journal 

Searched by Barb O^Bryen, STIC 308-4291 



Satish 09/304121 



Page 11 



LANGUAGE: English 

AB Data from research on Arabidopsis thaliana suggest that a neg. control 
mechanism regulates the activity of certain heat-shock transcription 
factors. This can be overcome by heat shock in wild type or 
overexpression in transgenic plants. 
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Heat stress transcription 
factors from tomato can functionally replace 
HSFl in the yeast Saccharomyces cerevisiae 
Boscheinen, O.; Lyck, R.; Queitsch, C; Treuter, E.; 
Zimarino, V.; Scharf, K.-D. 

Molecular Cell Biology, Biocenter of the J. W. Goethe 
University, Frankfurt, D-60439, Germany 
Mol. Gen. Genet. (1997), 255(3), 322-331 
CODEN: MGGEAE; ISSN: 0026-8925 
Springer 
Journal 
English 

The fact that yeast HSFl is essential for survival under nonstress 
conditions can be used to test heterologous Hsfs for the ability to 
substitute for the endogenous protein. Our results demonstrate that like 
Hsf of Drosophila, tomato Hsfs Al and A2 can functionally replace the 
corresponding yeast protein, but Hsf Bl cannot. In addn. to survival at 
28. degree. C, we checked the transformed yeast strains for temp, 
sensitivity of growth, induced thermotolerance and activator function 
using two different lacZ reporter constructs. Tests with full-length Hsfs 
were supplemented by assays suing mutant Hsfs lacking parts of their 
C-terminal activator region or oligomerization domain, -or contg. amino 
acid substitutions in the DNA-binding domain. Remarkably, results with 
the yeast system are basically similar to those obtained by the anal, of 
the same Hsfs as transcriptional activators in a tobacco protoplast assay. 
Most surprising^ is the failure of HsfBl to substitute for the yeast Hsf. 
The defect can be overcome by addn. to HsfBl of a short C-terminal peptide 
motif from HsfA2 (34 amino acid residues), which represents a type of 
minimal activator necessary for interaction with the yeast transcription 
app. Deletion of the oligomerization domain (HR-A/B) does not interfere 
with Hsf function for survival or growth at higher temps. But monomeric 
Hsf has a markedly reduced affinity for DNA, as shown by lacZ reporter and 
band-shift assays . 
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Intracellular distribution and identification of the 
nuclear localization signals of two plant heat 
-stress transcription 
factors 

Lyck, Ruth; Harmening, Uwe; Hohfeld, Ingo; Treuter, 

Eckardt; Scharf, Klaus Dieter; Nover, Lutz 

Biocenter, J. W. Goethe-University, Frankfurt/Main, 

D-60439, Germany 

Planta (1997), 202(1), 117-125 

CODEN: PLANAB; ISSN: 0032-0935 

Springer 

Journal 

English 

stress transcription 

from non-plant sources, HSFAl and HSFA2 from tomato 

sculentum) contain 2 conserved clusters of basic amino acid 
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residues (K/Rl and K/R2) which might serve as nuclear localization signal 
(NLS) motifs. Mutation of either one of them and functional testing of 
the corresponding proteins in a transient expression assay using tobacco 
(Nicotiana plumbaginif olia) protoplasts gave the following results. 
Whereas K/Rl, positioned in all HSFs at the C-terminus of the DNA-binding 
domain, had no influence on nuclear import, the K/Rl mutants were impaired 
in their interaction with the DNA (band-shift assays) . In contrast to 
this, mutants of the K/R2 motif, found 15-20 amino acid residues 
C-terminal of the oligomerization domain {HR-A/B region) , had wild-type 
activity in DNA-binding but were defective in nuclear import. Thus, for 
the related tomato HSFAl and HSFA2 the K/R2 cluster represents the only 
NLS motif, and in this function it cannot be replaced by K/Rl. 
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TITLE: Developmental control of heat shock and chaperone gene 

expression. Part 1. Plants and nonmammals. Heat stress 
proteins and transcription factors 

AUTHOR(S): Nover, L.; Scharf, K. D. 

CORPORATE SOURCE: Biocenter, Johann-Wolf gang-Goethe-Univ. , 

Frankfurt/Main, D-60439, Germany 
SOURCE: Cell. Mol . Life Sci. (1997), 53(1), 80-103 

CODEN: CMLSFI; ISSN: 1420-682X 
PUBLISHER : Birkhaeuser 
DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review with 434 refs. is given on heat stress proteins (HSP) as part of 
interacting chaperone systems, the HSPlOO family, the HSP90 system, the 
HSP70/DnaK chaperone system, the HSP69/GroEL chaperone system, the HSP20 
family, stress proteins as components of proteolytic systems, and 
peptidyl-prolyl cis/trans isomerases. Heat stress 
transcription factors (HSF) are described, their basic 

structure, the DNA-binding domain, heptad hydrophobic repeats, nuclear 
localization signal, and the C-terminal activator domain. The 
developmental control of heat stress gene expression in plants is 
described . 
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Distinct stress-inducible and developmentally 
regulated heat shock transcription factors in Xenopus 
oocytes 

Gordon, Sandra; Bharadwaj, Steve; Hnatov, Alex; Ali, 
Adnan; Ovsenek, Nick 

Dep. of Anatomy and Cell Biology, Univ. of 
Saskatchewan, Saskatchewan, S7N 5E5, Can. 
Dev. Biol. (1997), 181(1), 47-63 
CODEN: DEBIAO; ISSN: 0012-1606 
Academic 
Journal 
English 

The presence of a maternal pool of heat shock factor (HSF) in Xenopus 
oocytes has been suggested by two lines of evidence from previous studies. 
First, heat shock response element (HSE) -binding activity is induced in 
heat-shocked eggs and embryos prior to expression of zygotic HSF. Second, 
expression from microinj ected heat shock protein promoters in oocytes is 
induced upon heat shock. To date, however, endogenous oocyte HSF mols . 
have not been detected, nor has induction of HSE-binding activity been 
directly demonstrated. Here we report the detection of distinct 
stress-inducible and develoomentallv reaulated HSE-bindina activities of 
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endogenous oocyte factors. Exposure of defolliculated oocytes to heat, 
cadmium, and arsenite resulted in the formation of tan HSE-specific 
complex detectable by gel mobility shift assay. Induction of HSE-binding 
activity by each of these stressors corresponded to increased expression 
from a microinjected hsp70 promoter. The stress-inducible HSE-binding 
complex was recognized by antiserum against mammalian HSFl, but not by 
HSF2 antiserum, suggesting that a Xenopus homolog of HSFl is the major 
component of this activity. The HSE-binding activity of HSFl was induced 
by stress treatments of stage I through VI oocytes, an indication that it 
is responsive to stress throughout oogenesis. During recovery from heat 
shock, the HSFl-HSE complex rapidly declined to control levels, but was 
induced for prolonged periods in oocytes exposed to continuous stress, a 
pattern unlike the transient activation previously obsd. in fertilized 
eggs or embryos. The kinetics of HSFl activation in oocytes suggests that 
a key protein (s) regulating attenuation of the stress response is present 
at exceedingly low levels or is somehow modified during preembryonic 
development. We also detected an unusual constitutive HSE-binding complex 
in unstressed stage I and II oocytes, but not in later stage oocytes, 
eggs, developing embryos, or A6 cells. This constitutive complex was 
unaffected by heat or chem. treatments and was not recognized by either 
HSFl or HSF2 antiserum. Appearance of the constitutive HSE-binding 
activity during oogenesis corresponding closely with peak levels of hsp70 
mRNA detected by Northern blot anal, of RNA from staged oocytes. We 
suggest that the constitutive HSE-binding activity in early oocytes is 
formed by a unique developmentally regulated heat shock factor that may 
play a role in the expression of heat shock proteins during early stages 
of oogenesis. 
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TITLE: Solution structure of the DNA-binding domain of the 

tomato heat-stress 
transcription factor HSF24 
AUTHOR(S): Schultheiss, Juergen; Kunert, Olaf; Gase, Uwe; Scharf, 

Klaus-Dieter; Nover, Lutz; Rueterjans, Heinz 
CORPORATE SOURCE: Dep. Biophysical Chem., Goethe-Universitaet, 

Frankfurt, Germany 
SOURCE: Eur. J. Biochem. (1996), 236(3), 911-21 

CODEN: EJBCAI; ISSN: 0014-2956 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Two-dimensional-NMR and 3-dimensional-NMR expts. were performed to det. 
the soln. structure of the DNA-binding domain of the tomato heat 
-stress transcription factor HSF24. Samples 

of uniformly 15N-labeled and 15N, 13C-labeled recombinant proteins were 
used in the investigation. A near-complete assignment of the backbone IH, 
15N, and 13C resonances was obtained by 3-dimensional triple-resonance 
expts. , whereas 3-dimensional 15N-T0CSY-heteronuclear-single-quantum- 
correlation-spectroscopy, HCCH-COSY and HCCH-TOCSY spectra were recorded 
for side-chain assignments. 885 Non- redundant distance constraints from 
2-dimensional-homonuclear and 3-dimensional-15N-edited and 13C-edited 
NOESY spectra and 40 hydrogen-bond constraints from exchange expts. were 
used for structure calcns. The resulting 3-dimensional structure contains 
a 3-helix bundle and a small 4-stranded antiparallel .beta. -sheet that 
forms a hydrophobic core. The 2 C-terminal helixes are parts of a highly 
conserved helix-turn-helix motif that is probably involved in DNA 
recognition and binding. In contrast to heat-stress factors from yeast 
and animals, the plant heat-stress factors lack a loop of 11 amino acid 
residues inserted between .beta. 3 and .beta. 4. This leads to a tight turn 
between these , beta , -strands . 
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The Hsf world: Classification and properties of plant 
heat stress transcription 
factors 

Nover, Lutz; Scharf, Klaus-Dieter; Gagliardi, 
Dominique; Vergne, Philipe; Czarnecka-Verner , Eva; 
Gurley, William B. 

Biocenter the Goethe University, Frankfurt/Main, 
D-60439, Germany 

Cell Stress Chaperones (1996), 1(4), 215-223 

CODEN: CSCHFG; ISSN: 1355-8145 

Churchill Livingstone 

Journal; General Review 

English 

on the classification and properties 



A review and discussion with 58 refs. 
of heat stress transcription factors 

of plants. Based on the partial or complete sequences of 14 plant 
heat stress transcription factors 

(Hsfs) from tomato, soybean, Arabidopsis and maize the authors propose a 
general nomenclature with two basic classes, i.e. classes A and B each 
contg. two or more types of Hsfs (HsfAl, HsfA2 etc.). Despite some 
plant-specific peculiarities, essential functional domains and modules of 
these proteins are conserved among plants, yeast, Drosophila and 
vertebrates. A revised terminol. of these parts follows recommendations 
agreed upon among the authors and representatives from other labs, working 
in this field. Similar to the situation with the small heat shock 
proteins (sHsps) , the complexity of the hsf gene family in plants appears 
to be higher than in other eukaryotic organisms. 
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Two cDNAs for tomato heat stress 
transcription factors 

Scharf, Klaus Dieter; 
Nover, Lutz 
Inst. Plant Biochem. , 
Plant Physiol. (1993) 
CODEN: PLPHAY; ISSN: 
Journal 
English 

screening of a . lambda . gtll cDNA expression library of tomato 
n peruvianum) resulted in the isolation of 3 different heat 
r (HSF) clones. The cDNA sequences of hsf 8 and hsf 30 and some 
eatures of the corresponding proteins are reported. 



Rose, Sonja; Thierfelder, Joerg; 

Halle, O-4050, Germany 
. 102(4), 1355-6 
0032-0889 
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Promoter specificity and deletion analysis of three 
heat stress transcription 
factors of tomato 

Treuter, Eckhardt; Nover, Lutz; Ohme, Karin; Scharf, 
Klaus Dieter 

Inst. Plant Biochem. , Halle-Salle, 06120, Germany 
Mol. Gen. Genet. (1993), 240(1), 113-25 
CODEN: MGGEAE; ISSN: 0026-8925 
Journal 
English 
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plumbagini folia) mesophyll protoplasts were used to test the activity of 
three tomato heat stress transcription 

factors, HSF24, HSF8 and HSF30, in a trans-activation and a 
trans-repression assay. The results document differences between the 
three HSFs with respect to their response to the configuration of heat 
stress promoter elements (HSEs) in the reporter construct (promoter 
specificity) and to the stress regime used for activation. Anal, of 
C-terminal deletions identified acidic sequence elements with a central 
tryptophan residue, which are important for HSF activity control. 
Surprisingly, heterologous HSFs from Drosophila and human cells, but not 
from yeast, were also functional as heat stress-induced transcription 
factors in this tobacco protoplast system. 
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WO 9209617 

WO 9209617 

WO 9209617 

AU 9190723 

WO 9209617 

JP 06502540 

WO 9209617 

19901126; US 1994-178477 



PRIORITY APPLN. INFO: US 1990-617910 

19940107 

AB WO 9209617 A UPAB: 19931006 

A DNA fragment (I) encoding a Drosophila heat shock factor (HSF) 

protein or fragment (sequence given in specification) is new. Also new 

are: (a) a DNA fragment (II) encoding a human HSF protein or 

fragment (sequence given in specification) ; (b) a recombinant 

DNA molecule comprising (I) or (II), and a vector for introducing the 

molecule into prokaryotic or eukaryotic cells; (c) a host cell stably 

transformed or transfected with (b) for expression of HSF; (d) 

purified antibodies specific for Drosophila or human HSF; (e) a 

method for the detection of human HSF comprising contacting a 

reagent which specifically reacts with the protein and detecting the 

presence/absence of a reaction; (f) a method for detecting abnormal stress 

conditions, including disease, comprising contacting a sample with 

antibodies specific for HSF such that binding occurs; and 

detection of binding in the nucleus of the cellular sample, etc, . 

In (b) the vector is pref. a plasmid, bacteriophage or eukaryotic 
virus vector, esp. plasmid pJClO or p JCl . The host cell may be 
prokaryotic, esp, Escherichia coli, or eukaryotic. The antibodies may be 
mono- or polyclonal. In (e) the reagent is an antibody. 

USE/ADVANTAGE - The gene fragments and antibodies may be used to 
detect abnormal stress conditions in cells. The molecular structure of 
HSFs and comparison of HSFs between species may be examined. 
0/18 
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DNA encoding Drosophila and human heat shock factor 
proteins - used for developing prods, for studying stress 
and disease states in living systems. 
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DATE 

19901126 



PRIORITY APPLN. INFO: US 1990-617901 19901126 

AB US 7617901 A UPAB: 19930928 

The following are disclosed: (A) a DNA segment encoding all or a unique 
portion of either Drosoohila or human heat shock factor (HSF) 
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protein; (B) a recombinantly produced protein encoded by all or a unique 
portion of the DNA sequences shown; (C) polyclonal and monoclonal 
antibodies specific for either Drosophila or human HSF proteins; 
(D) a recombinant DNA molecule comprising a DNA segment encoding 
all or a unique portion of either Drosophila or human HSF 
protein and a vector; (E) a host cell stably transformed with the 
recombinant DNA molecule as in (D) in a manner allowing expression 
of the encoded protein. 

USE - The prods, can be used for detection of stress or a diseased 
state in living systems. They can also be used for identifying HSE genes 
from other species. The genes can be linked to a tissue-general or 
tissue-specific promoter and introduced into transgenic mice as a tool for 
eliciting increased or chronic stress response conditions. Such mice can 
serve as a biological model for how tissues respond to chronic stress 
condition e.g. by viral infection, chemical, or mechanical stress. The 
genes can also be used to increase expression of other gene prods, by 
contransf ecting the HSF gene together with other genes linked to 
HSF genes . 
0/18 
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Schoeff, Fritz; Nover, Lutz 

Dep. Stress Res., Inst. Plant Biochem. , Halle, 4050, 
Fed. Rep. Ger.- 

EMBO J. (1990), 9(13), 4495-501 
CODEN: EMJODG; ISSN: 0261-4189 
Journal 
English 

(hs) treatment of cell cultures of Lycopersicon peruvianum 
results in activation of preformed transcription factor (s) 
(HSF) binding to the heat stress consensus element (HSE) . Using 
appropriate synthetic HSE oligonucleotides, 3 types of clones with 
potential HSE binding domains were isolated from a tomato . lambda. gtll 
expression library by DNA-ligand screening. One of the potential HSF 
genes is constitutively expressed, the other 3 are hs-induced. Sequence 
comparison defines a single domain of .apprx.90 amino acid residues common 
to all 3 genes and to the HSE-binding domain of the yeast HSF. The domain 
is flanked by proline residues and characterized by 2 long overlapping 
repeats. The derived consensus sequence may be representative for other 
eukaryotic HSF and the existence of several different HSF may not be 
unique to plants. 



AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 
AB Heat stress 
(Lp, tomato) 



L22 ANSWER 23 OF 24 
ACCESSION NUMBER: 
DOC. NO. NON-CPI: 
DOC. NO. CPI: 
TITLE: 



DERWENT CLASS: 
INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
COUNTRY COUNT: 
PATENT INFORMATION: 



WPIDS COPYRIGHT 2000 DERWENT INFORMATION LTD 

1989-271986 [38] WPIDS 

N1989-207768 

C1989-120384 

New pure heat shock factor, its activators and DNA 
encoding sequences - for treatment and diagnosis of 
diseases and stress associated with heat shock response 
e.g. hypoxia. 
B04 

KINGSTON, R E; SCHUETZ, T J 
(GEHO) GEN HOSPITAL CORP 
22 

Searched by Barb O'Bryen, STIC 308-4291 



Satish 09/304121 



Pa^e 18 



PATENT NO ] 


KIND 


DATE 


WEEK 


LA 


PG 


EP 


333201 


A 


19890920 


(198938) 


* EN 


15 




R : AT BE 


CH 


DE ES FR 1 


GB GR IT 


LI LU 


NL SE 


WO 


8908661 


A 


19890921 


(198940) 


EN 






W : AU DK 


FI 


JP KR 








PT 


90019 


A 


19891110 


(198950) 






AU 


8932804 


A 


19891005 


(199001) 






ZA 


8902004 


A 


19891129 


(199002) 






FI 


9004564 


A 


19900917 


(199105) 






DK 


9002247 


A 


19901115 


(199106) 






JP 


03503410 


W 


19910801 


(199137) 






US 


5137805 


A 


19920811 


(199235) 




13 


AU 


645243 


B 


19940113 


(199408) 






EP 


333201 


Bl 


19940928 


(199437) 


EN 


17 




R: AT BE 


CH 


DE ES FR ( 


GB GR IT 


LI LU 


NL SE 


DE 


68918479 


E 


19941103 


(199443) 






ES 


2064375 


T3 


19950201 


(199511) 






IE 


62447 


B 


19950208 


(199518) 







APPLICATION DETAILS: 



PATENT NO 


KIND 


APPLICATION 


DATE 


EP 


333201 


A 


EP 


1989-104763 


19890317 


WO 


8908661 


A 


WO 


1989-US963 


19890310 


ZA 


8902004 


A 


ZA 


1989-2004 


19890316 


JP 


03503410 


W 


JP 


1989-503364 


19890310 


US 


5137805 


A CIP of 


US 


1988-169965 


19880318 








US 


1989-301417 


19890125 


AU 


645243 


B 


AU 


1989-32804 


19890310 


EP 


333201 


Bl 


EP 


1989-104763 


19890317 


DE 


68918479 


E 


DE 


1989-618479 


19890317 








EP 


1989-104763 


19890317 


ES 


2064375 


T3 


EP 


1989-104763 


19890317 


IE 


62447 


B 


IE 


1989-817 


19890314 



FILING DETAILS: 



PATENT NO 



KIND 



PATENT NO 



AU 645243 

DE 68918479 
ES 2064375 



B Previous Publ . 

Based on 
E Based on 
T3 Based on 



AU 8932804 
WO 8908661 
EP 333201 
EP 333201 



PRIORITY APPLN. INFO: US 1988-169965 19880318; US 1989-301417 

19890125 

AB EP 333201 A UPAB : 19930923 

Heat shock factor (HSF) , free of natural contaminants, and their 
derivs. are new. Also new are (1) recombinant DNA molecules 
encoding these cpds . and (2) agents (A) capable of activating HSF 
) . 

USE - HSF, which regulates the expression of hsp genes 

encoding protective proteins, can be used to treat diseases and stress 

associated with a heat shock response, e.g. hypoxia or ethanol 

intoxication. Assay of HSF (e.g. by immunoassay or by imaging 

reaction with labelled antibodies) can be used to diagnose stress and to 

assess suitability of organs for transplantation. HSF can also 

be used to identify (A) which are themselves useful therapeutically, e.g. 

in patients with inadeauate natural caoacitv for activatina HSF. 
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APPLICATION DATE 
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PRIORITY APPLN. INFO: US 1998-84236 19980505 

AB WO 9957290 A UPAB: 20000128 

NOVELTY - New molecular regulatory circuits allow sustained 

expression of a gene of interest using a single application of * stress' 

e.g. elevated temperature. 

DETAILED DESCRIPTION - Molecular circuits comprise: 

(i) a polynucleotide comprising a gene encoding a transcription 
factor and, operably linked to the transcription factor gene, a promoter 
activatable by stress and a second polynucleotide comprising a gene of 
interest, the transcription factor gene and, operably linked to the gene 
of interest and transcription factor gene, a second promoter activatable 
by the transcription factor; 

(ii) as in (i) in which the first promoter in is activatable by 
stress and by the transcription factor, and the second polynucleotide in 
comprises a gene of interest and, operably linked to the gene, a second 
promoter activatable by the transcription factor; 

(iii) as in (i) and a second polynucleotide comprising a gene 
encoding the transcription factor and, operably linked to the gene, a 
second promoter activatable by the transcription factor and a third 
polynucleotide comprising a gene of interest and, operably linked to the 
gene of interest, a third promoter activatable by the transcription 
factor; and 

(iv) as in (iii) in which the gene encodes a second transcription 
factor and the second promoter is activatable by both first and second 
transcription factors, and in which the third promoter is activatable by 
the second transcription factor. 

INDEPENDENT CLAIMS are also included for: 

(1) an expression vector comprising a molecular circuit as 

above, in which the polynucleotides are comprised in a single nucleic acid 
molecule in circuits (i)-{iii); 

(2) sets of two expression vectors comorisina first and second 
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polynucleotides as above respectively, or in which the first comprises the 
first and second polynucleotides and the second comprises the third 
polynucleotide; 

(3) sets of three expression vectors comprising first, second and 
third polynucleotides as above respectively; 

(4) insect, avian, yeast or mammalian host cells 
comprising (1), (2) or (3); 

(5) viruses (e.g. adeno-associated viruses) comprising (1); 
{6) a method of producing a protein of interest comprising; 

(a) culturing the recombinant host cells; 

(b) stimulating the first promoter by exposing the cultures 
recombinant cells to stress; and 

(c) isolating the protein of interest from the cultured 
recombinant host cells where the protein of interest is expressed 
by the gene of interest; 

(7) a method of treating a subject with protein of interest 
comprising : 

(i) administering a pharmaceutical composition to the subject; and 

(ii) applying heat to the area of the subject in need of the protein 
of interest where the heat treatment results in the stimulation of the 
expression of the gene of interest; and 

(8) a method of stimulating the expression of a gene in interest in a 
recombinant cell comprising: 

(a) producing a recombinant host cell by introducing an 
expression vector into a host cell; and 

(b) exposing the recombinant host cell to a condition of 
stress, where the stress exposure stimulates the first promoter to 
increase expression of the gene operably linked to the first promoter 
which in turn results in the stimulation of expression of the gene of 
interest , 

USE - The circuits are useful to stimulate sustained 
expression of a particular gene in recombinant cells, by 

producing the host cells of (4) and exposing them to a stress to stimulate 

the first promoter. They may be used to produce proteins (e.g. 

commercially) , by culturing the host (especially mammalian) 

cells of (4) , stimulating the first promoter by exposing the cells to 

stress (e.g. by heating the cells; claimed) and isolating the protein. The 

expression vectors/sets of expression vectors comprising the 

circuits can be included in pharmaceutical compositions 

(optionally with a carrier and the virus of (5)), useful to treat subjects 
with a particular protein, by administering the composition and heating 
the area requiring the protein (all claimed) . Such treatment is useful in 
gene therapy to target delivery to particular areas, so avoiding side 
effects of systemic delivery and enabling targeted therapy for e.g. 
cancer, infectious diseases, rheumatoid arthritis etc. 

ADVANTAGE - The circuits permit sustained activation of 
expression of a gene of interest by a single stress application; 
expression induced by a stress promoter is thus maintained beyond the 
duration of the stress treatment, previously only possible under extreme 
stress conditions incompatible with cell survival. 
Dwg. 0/5 
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10132227 99370832 

Heat-induced degradation of PER and TIM in Drosophila bearing a 
conditional allele of the heat shock ****transcription**** factor gene. 

Sidote D; Edery I 

Center for Advanced Biotechnology and Medicine, Rutgers University, 
Piscataway, New Jersey, USA. 

Chronobiol Int (UNITED STATES) Jul 1999, 16 (4) p519-25, ISSN 
0742-0528 Journal Code: CYT 

Contract/Grant No.: NS34958, NS, NINDS 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

Heat pulses elicit dramatic and rapid decreases in the levels of the D. 
melanogaster period (per) and timeless (tim) proteins (i.e., PER and TIM). 
To investigate the possible role of the heat shock oathway in this 
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response, we used Drosophila bearing a conditional allele of the 
****hsf**** ★★★★gene**** (termed hsf4), which encodes the heat shock 
****transcription**** factor (HSF) . At all times in a daily cycle, 
heat-induced decreases in the levels of PER and TIM were similar in 
wild-type and hsf4 mutant flies. The results strongly suggest that the heat 
shock pathway contributes little, if any, to the response of the Drosophila 
circadian clock to heat signals. 
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09653637 98363629 

Expression levels of heat shock factors are not functionally coupled to 
the rate of expression of heat shock genes. 

Victor M; Benecke BJ 

Department of Biochemistry, Ruhr-University Bochum, Germany. 
Mol Biol Rep (NETHERLANDS) Jul 1998, 25 (3) pl35-41, ISSN 0301-4851 
Journal Code : NGW 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 

The expression patterns of two ****mammalian**** heat shock factors 
(HSFs) were analysed in cell systems known to reflect an altered heat shock 
response. For being able to discriminate between the two closely related 
factors HSF 1 and HSF 2, specific cDNA sequences were cloned and used to 
generate antisense RNAs as hybridization probes. In general, in various 
cell lines expression of the two heat shock factors was clearly different. 
These expression patterns of the ★★★★hsf**** ****genes**** were not 
influenced by retinoic acid-induced differentiation of human NT2 and mouse 
F9 teratocarcinoma cells. Generally, HSF 2 expression was extremely low, 
whereas the significantly higher expression of HSF 1 revealed cell specific 
differences. The highest expression rates of both HSFs were observed in 293 
cells. To examine whether these high levels are involved in the 
constitutive expression of heat shock genes in these cells, we analysed the 
binding pattern of 293 cell proteins to the heat shock elements (HSEs) . As 
with other cells, HSE-binding activity in 293 cells was only observed after 
heat shock treatment. This points to an HSE-independent way for high level 
expression of heat shock genes in these cells. 
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Conservation of a stress response: human heat shock ****transcription**** 
factors functionally substitute for yeast HSF. 
Liu XD; Liu PC; Santoro N; Thiele DJ 

Department of Biological Chemistry, University of Michigan Medical 
School, Ann Arbor 48109-0606, USA. 

EMBO J (ENGLAND) Nov 3 1997, 16 (21) p6466-77, ISSN 0261-4189 
Journal Code : EMB 

Contract/Grant No. : CA44059, CA, NCI 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

Heat shock factors (HSF) are important eukaryotic stress responsive 
★★★★transcription**** factors which are highly structurally conserved from 
yeast to ****mammals**** . HSFs bind as homotrimers to conserved promoter 
DNA recognition sites called HSEs. The baker's yeast Saccharomyces 
cerevisiae possesses a single essential ****hsf**** ****gene**** , while 
distinct ★★★★hsf**** isoforms have been identified in humans. To ascertain 
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the degree of functional similarity between the yeast and human HSF 
proteins, human HSFl and HSF2 were expressed in yeast cells lacking the 
endogenous ★★★*hsF**** ★★★★gene**** . We demonstrate that human HSF2, but 
not HSFl, homotrimerizes and functionally complements the viability defect 
associated with a deletion of the yeast ★★★★hsF**** ****gene**** . However, 
derivatives of hHSFl that give rise to a trimerized protein, through 
disruption of a carboxyl- or aminoterminal coiled-coil domain thought to 
engage in intramolecular interactions that maintain the protein in a 
monomeric state, functionally substitute for yeast HSF. Surprisingly, hHSF2 
expressed in yeast activates target gene ****transcription**** in response 
to thermal stress. Moreover, hHSFl and hHSF2 exhibit selectivity for 
★★★★transcriptional**** activation of two distinct yeast heat shock 
responsive genes, which correlate with previously established 
****mammalian**** HSF DNA binding preferences in vitro. These results 
provide new insight into the function of human HSF isoforms, and 
demonstrate the remarkable functional conservation between yeast and human 
HSFs, critical ****transcription**** factors required for responses to 
physiological, pharmacological and environmental stresses. 
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09328471 98035041 

The GCN4 leucine zipper can functionally substitute for the heat shock 
transcription factor's trimerization domain. 

Drees BL; Grotkopp EK; Nelson HC 

University of California, Department of Molecular and Cell Biology, 
Berkeley 94720-3206, USA. 

J.Mol Biol (ENGLAND). Oct 17 1997, 2-73 (1) -p61-74-, ISSN 0022-2836 " 
Journal Code : J6V 

Contract/Grant No. : GM44086, GM, NIGMS; GM08295, GM, NIGMS 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

The heat shock transcription factor (HSF) is the only known 
sequence-specific, homotrimeric DNA-binding protein. HSF binds to a DNA 
recognition site called a heat shock element (HSE) , which contains varying 
numbers of nGATln units ("GAA boxes") arranged in inverted repeats. To 
investigate the role of trimerization on HSF's DNA-binding properties, we 
replaced the trimerization domain, which self-assembles to form a 
three-stranded alpha-helical coiled coil, with the GCN4 leucine zipper, 
which forms a two-stranded alpha-helical coiled coil. Surprisingly, this 
substitution did not effect the ability of HSF to function in vivo. 
Biochemical studies of an ****HSF****-leucine zipper ****chimera**** in 
comparison to an ★★★*hsf**** truncation show that the ****HSF****-leucine 
zipper ****chimera**** , though dimeric in solution and dimeric when bound 
to a two-box HSE, forms a trimeric complex when bound to a three-box HSE. 
The ability to form trimers depends on the presence of three contiguous GAA 
boxes present in inverted repeats. The proximity of the leucine zippers due 
to the orientation of the binding sites suggests that the leucine zippers 
might be forming a three-stranded coiled coil and several experiments lend 
support to this model. The ability of the leucine zipper to change 
oligomeric states in context might explain why the leucine zipper can 
replace the trimerization domain of HSF in vivo. 
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****Heat**** ****stress**** ****transcription**** ****f actors**** from 
tomato can functionally replace HSFl in the yeast Saccharomyces cerevisiae. 

Boscheinen O; Lyck R; Queitsch C; Treuter E; Zimarino V; Scharf KD 

Molecular Cell Biology, Biocenter of the J.W. Goethe University, 
Frankfurt, Germany. 

Mol Gen Genet (GERMANY) Jul 1997, 255 (3) p322-31, ISSN 0026-8925 
Journal Code: NGP 

Languages ; ENGLISH 

Document type: JOURNAL ARTICLE 

The fact that yeast HSFl is essential for survival under nonstress 
conditions can be used to test heterologous Hsfs for the ability to 
substitute for the endogenous protein. Our results demonstrate that like 
Hsf of Drosophila, tomato Hsfs Al and A2 can functionally replace the 
corresponding yeast protein, but Hsf Bl cannot. In addition to survival at 
28 degrees C, we checked the transformed yeast strains for temperature 
sensitivity of growth, induced thermotolerance and activator function using 
two different lacZ reporter constructs. Tests with full-length Hsfs were 
supplemented by assays using mutant Hsfs lacking parts of their C-terminal 
activator region or oligomerization domain, or containing amino acid 
substitutions in the DNA-binding domain. Remarkably, results with the yeast 
system are basically similar to those obtained by the analysis of the same 
Hsfs as transcriptional activators in a tobacco protoplast assay. Most 
surprising is the failure of HsfBl to substitute for the yeast Hsf. The 
defect can be overcome by addition to HsfBl of a short C-terminal peptide 
motif from HsfA2 (34 amino acid residues), which represents a type of 
minimal activator necessary for interaction with the yeast transcription 
apparatus. Deletion of the oligomerization domain (HR-A/B) does not 
interfere with Hsf function for survival or growth at higher temperatures. 
But monomeric Hsf has a markedly reduced affinity for DNA, as shown by lacZ 
reporter and band-shift assays. 
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The Hsf world: classification and properties of plant ****heat**** 
★★★★stress**** ****transcription**** **** factors**** . 

Nover L; Scharf KD; Gagliardi D; Vergne P; Czarnecka-Verner E; Gurley WB 

Biocenter of the Goethe University, Frankfurt/M. , Germany. 
NoverGcellbiology . uni-f rankf urt . d400 . de 

Cell Stress Chaperones (UNITED STATES) Dec 1996, 1 (4) p215-23, ISSN 
1355-8145 Journal Code: CV5 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

Based on the partial or complete sequences of 14 plant ****heat**** 
★★★★stress**** ****transcription**** ****f actors**** (Hsfs) from tomato, 
soybean, Arabidopsis and maize we propose a general nomenclature with two 
basic classes, i.e. classes A and B each containing two or more types of 
Hsfs (HsfAl, HsfA2 etc.). Despite some plant-specific peculiarities, 
essential functional domains and modules of these proteins are conserved 
among plants, yeast, Drosophila and ****vertebrates**** . A revised 
terminology of these parts follows recommendations agreed upon among the 
authors and representatives from other laboratories working in this field 
(see legend to Fig. 1) . Similar to the situation with the small heat shock 
proteins (sHsps), the complexity of the ****hsf**** ★***gene**** family in 
plants appears to be higher than in other eukaryotic organisms. (58 Refs.) 
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09155378 97320172 

Intracellular distribution and identification of the nuclear localization 
signals of two plant ****heat****-****stress**** ****transcription**** 
★★★★factors**** . 

Lyck R; Harmening U; Hohfeld I; Treuter E; Scharf KD; Never L 

Department of Molecular and Cellular Biology, Biocenter J.W. 
Goethe-University, Frankf rut/Main, Germany. 

Planta (GERMANY) 1997, 202 (1) pll7-25, ISSN 0032-0935 
Journal Code : BNG 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

Similar to ****heat****-****stress**** ****transcription**** 

★★★★factors**** (HSFs) from non-plant sources, HSFAl and HSFA2 from tomato 
(Lycopersicon esculentum Mill) contain two conserved clusters of basic 
amino acid residues (K/Rl and K/R2) which might serve as nuclear 
localization signal (NLS) motifs. Mutation of either one of them and 
functional testing of the corresponding proteins in a transient expression 
assay using tobacco (Nicotiana plumbaginif olia L:) protoplasts gave the 
following results. Whereas K/Rl, positioned in all HSFs at the C-terminus 
of the DNA-binding domain, had no influence on nuclear import, the K/Rl 
mutants were impaired in their interaction with the DNA (band-shift 
assays) . In contrast to this, mutants of the K/R2 motif, found 15-20 amino 
acid residues C-terminal of the oligomerization domain (HR-A/B region) , had 
wild-type activity in DNA-binding but were defective in nuclear import. 
Thus, for the related tomato HSFAl and HSFA2 the K/R2 cluster represents 
the only NLS motif, and in this function it cannot be replaced by K/Rl. 
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Different thresholds in the responses of two heat shock 
****transcription**** factors, HSFl and HSF3. 
Tanabe M; Nakai A; Kawazoe Y; Nagata K 

Department of Cell Biology, Chest Disease Research Institute, Kyoto 
University, Sakyo-Ku, Kyoto 606-01, Japan. 

J Biol Chem (UNITED STATES) Jun 13 1997, 272 (24) pl5389-95, ISSN 
0021-9258 Journal Code: HIV 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

Avian cells express three ★★★★hsf**** ****genes**** encoding a unique 

factor, HSF3, as well as homologues of ****mammalian**** HSFl and HSF2. 

HSFl is the major factor that mediates the heat shock signal in 

****mammalian**** cells. We reported previously that cHSF3, as well as 

cHSFl, is activated by heat shock in chicken cells. In this study, we 

examined the functional differences between cHSFl and cHSF3. Comparison of 

the heat-inducible DNA binding activity of cHSFl with cHSF3 at various 

temperatures revealed that the latter was activated at higher temperatures 

than the former. At a mild heat shock, such as 41 degrees C, only cHSFl was 

activated, whereas both cHSFl and cHSF3 were activated following a severe 

heat shock at 45 degrees C. Heat-inducible nuclear translocation and 

trimerization were accompanied by DNA binding activity. We also observed 

that CHSF3 was activated by treating cells with higher concentrations of 

sodium arsenite compared to cHSFl. The DNA binding activity of cHSF3 by 

severe heat shock lasted for a longer period than that of cHSFl. 

Interestingly, the total amount of cHSF3 increased only upon severe heat 

shock, whereas that of HSFl decreased. Substantial amounts of cHSF3 

remained in the soluble fraction under severe heat shock, whereas cHSFl 
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rapidly moved to the insoluble fractions in that conditions. Comparison of 
★★★★transcriptional**** activity of the activation domains of cHSFl and 
CHSF3 revealed that the activity of cHSF3 was as strong as that of cHSFl. 
These findings indicate that there are different thresholds for cHSFl and 
CHSF3 and that cHSF3 is involved in the persistent and burst activation of 
stress genes upon severe stress in chicken cells. Pretreatment of 
cycloheximide elevated the threshold concentrations of arsenite of both 
factors. This suggests that denaturation of nascent polypeptides could be 
the first trigger for the activation of both factors, and the pathways for 
activation of cHSFl and cHSF3 may be identical, or at least share some 
common mechanisms . 



26/7/9 (Item 9 from file: 155) 

DIALOG(R) File 155 : MEDLINE ( R) 

(c) format only 2000 Dialog Corporation. All rts . reserv. 

08903834 97127404 

HSF4, a new member of the human heat shock factor family which lacks 
properties of a ****transcriptional**** activator. 

Nakai A; Tanabe M; Kawazoe Y; Inazawa J; Morimoto RI; Nagata K 

Department of Cell Biology, Kyoto University, Japan. 

nakai@chest . kyoto-u. ac . jp 

Mol Cell Biol (UNITED STATES) Jan 1997, 17 (1) p469-81, ISSN 
0270-7306 Journal Code: NGY 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

Heat shock ****transcription**** factors (HSFs) mediate the inducible 
★★★★transcriptional**** response of genes that encode heat shock proteins 
and molecular chaperones. In ****vertebrates**** , three related ****hsF**** 
★★★★genes**** (HSFl to -3) and the respective gene products (HSFs) have 
been characterized. We report the cloning and characterization of human 
HSF4 (hHSF4), a novel member of the hHSF family that shares properties with 
other members of the HSF family yet appears to be functionally distinct. 
hHSF4 lacks the carboxyl-terminal hydrophobic repeat which is shared among 
all ****vertebrate**** HSFs and has been suggested to be involved in the 
negative regulation of DNA binding activity. hHSF4 is preferentially 
expressed in the human heart, brain, skeletal muscle, and pancreas. 
Transient transfection of hHSF4 in HeLa cells, which do not express hHSF4, 
results in a constitutively active DNA binding trimer which, unlike other 
members of the HSF family, lacks the properties of a 
★★★★transcriptional**** activator. Constitutive overexpression of hHSF4 in 
HeLa cells results in reduced expression of the endogenous hsp70, hsp90, 
and hsp27 genes. hHSF4 represents a novel hHSF that exhibits 
tissue-specific expression and functions to repress the expression of genes 
encoding heat shock proteins and molecular chaperones. 
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The ****transcriptional**** regulation of heat shock genes: a plethora of 
heat shock factors and regulatory conditions. 

Morimoto RI; Kroeger PE; Cotto JJ 

Department of Biochemistry, Molecular Biology and Cell Biology 
Northwestern University, Evanston, IL 60208, USA. 

EXS (SWITZERLAND) 1996, 77 pl39-63. Journal Code: BFZ 
Languages : ENGLISH 

Document type: JOURNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

The inducible regulation of heat shock aene ****transcriDtion**** is 
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mediated by a family of heat shock factors (HSF) that respond to diverse 
forms of physiological and environmental stress including elevated 
temperature, amino acid analogs, heavy metals, oxidative stress, 
anti-inflammatory drugs, arachidonic acid, and a number of 
pathophysiological disease states. The ****vertebrate**** genome encodes a 
family of HSFs which are expressed ubiquitously, yet the DNA binding 
properties of each factor are negatively regulated and activated in 
response to specific conditions. This chapter will discuss the regulation 
of the ****HSF**** multi-****gene**** family and the role of these 
★★★★transcriptional**** activators in the inducible expression of genes 
encoding heat shock proteins and molecular chaperones. (116 Refs.) 
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Solution structure of the DNA-binding domain of the tomato ****heat****- 
****stress**** ****transcription**** ****f actor**** HSF24. 

Schultheiss J; Kunert O; Gase U; Scharf KD; Nover L; Ruterjans H 

Department of Biophysical Chemistry, Biocenter of the Goethe-Universitat, 
Frankfurt, Germany. 

Eur J Biochem (GERMANY) Mar 15 1996, 236 (3) p911-21, ISSN 0014-2956 
Journal Code: EMZ 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

Two-dimensional-NMR and three-dimensional-NMR experiments were performed 
to determine the solution structure of the DNA-binding domain of the tomato 
★ ★★★heat****-*** *s tress**** **** transcription**** **** factor**** HSF2 4. 
Samples of- uniformly 15N-labeled and 15N, 13C-labeled recombinant proteins 
were used in the investigation. A near-complete assignment of the backbone 
IH, 15N, and 13C resonances was obtained by three-dimensional 
triple-resonance experiments, whereas three-dimensional 15N-T0CSY-heteronuc 
lear-single-quantum-correlation-spectroscopy, HCCH-COSY and HCCH-TOCSY 
spectra were recorded for side-chain assignments, 885 non-redundant 
distance constraints from two-dimensional-homonuclear and 

three-dimensional-15N-edited and 13C-edited NOESY spectra and 40 
hydrogen-bond constraints from exchange experiments were used for structure 
calculations. The resulting three-dimensional structure contains a 
three-helix bundle and a small four-stranded antiparallel beta-sheet that 
forms a hydrophobic core. The two C-terminal helices are parts of a highly 
conserved helix-turn-helix motif that is probably involved in DNA 
recognition and binding. In contrast to heat-stress factors from yeast and 
animals, the plant heat-stress factors lack a loop of 11 amino acid 
residues inserted between beta3 and beta4. This leads to a tight turn 
between these beta-strands. 
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Derepression of the activity of genetically engineered heat shock factor 
causes constitutive synthesis of heat shock proteins and increased 
thermotolerance in transgenic Arabidopsis. 

Lee JH; Hubel A; Schoffl F 

Lehrstuhl fur Allgemeine Genetik, Universitat Tubingen, Germany. 
Plant J (ENGLAND) Oct 1995, 8 (4) p603-12, ISSN 0960-7412 
Journal Code : BRU 
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Document type: JOURNAL ARTICLE 

ATHSFl is a heat shock transcription factor (HSF) of Arabidopsis that is 
constitutively expressed but its activity for DNA binding, trimer formation 
and transcriptional activation of heat shock (hs) genes is repressed at 
normal temperatures. In this study the functional properties of 
****chimeric**** ★***hsF**** -glucuronidase (GUS) fusion proteins were 
tested. Ectopic expression of HSF-GUS or GUS-HSF in transgenic Arabidopsis 
plants resulted in a derepression of HSF functions as shown by trimer 
formation, specific DNA binding, and the constitutive expression of heat 
shock proteins (HSPs) at normal temperature. A novel GUS activity-staining 
protocol was used to show the specific binding of trimeric HSF fusion 
proteins to DNA and following hs, an interaction between ****chimeric**** 
★★★★HSF****-GUS and authentic ★★★★hsf**** proteins. The ****chimeric**** 
HSFs were insensitive to the negative regulation that counteracts 
activation of the authentic HSF at normal temperature. Heterotrimer 
complexes were reconstituted in vitro from recombinant ATHSFl and HSF-GUS 
proteins expressed in Escherichia coli and using this protocol, the 
temperature-dependent activation of wt HSF was monitored in vivo and in 
vitro. Transgenic plants expressing constitutively active HSF-GUS fusion 
proteins are also constitutive for HSPs, Approximately 20% of the maximum 
heat-inducible levels of HSP18 were already present at normal temperature. 
The level of basic thermotolerance was significantly enhanced in these 
plants. The results indicate that genetic engineering using protein fusion 
is a very effective means to derepress the activity of an important 
regulatory protein in plants, that consequently activates a constitutive hs 
response in the absence of heat stress and eventually alters the 
thermotolerance phenotype . 
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Two cDNAs for tomato ****heat**** ****stress**** ****transcription**** 
★★★★factors**** . 

Scharf KD; Rose S; Thierfelder J; Nover L 

Institute of Plant Biochemistry, Halle, Germany. 

Plant Physiol (UNITED STATES) Aug 1993, 102 (4) pl355-6, ISSN 
0032-0889 Journal Code: P98 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 
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Promoter specificity and deletion analysis of three ★★★★heat**** 
★★★★stress**** ****transcription**** **** factors**** of tomato. 

Treuter E; Nover L; Ohme K; Scharf KD 

Institute of Plant Biochemistry, Halle, Germany. 

Mol Gen Genet (GERMANY) Jul 1993, 240 (1) pll3-25, ISSN 0026-8925 
Journal Code: NGP 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

Transient expression assays in transformed tobacco (Nicotiana 
plumbaginif olia) mesophyll protoplasts were used to test the activity of 
three tomato ****heat**** ★★★★stress**** ****transcription**** 

★★★★factors**** , HSF24, HSF8 and HSF30, in a trans-activation and a 
trans-repression assay. The results document differences between the three 
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HSFs with respect to their response to the configuration of heat stress 
promoter elements (HSEs) in the reporter construct (promoter specificity) 
and to the stress regime used for activation. Analysis of C-terminal 
deletions identified acidic sequence elements with a central tryptophan 
residue, which are important for HSF activity control. Surprisingly, 
heterologous HSFs from Drosophila and human cells, but not from yeast, were 
also functional as heat stress-induced transcription factors in this 
tobacco protoplast system. 
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Characterization of a novel chicken heat shock ****transcription**** 
factor, heat shock factor 3, suggests a new regulatory pathway. 
Nakai A; Morimoto RI 

Department of Biochemistry, Molecular Biology and Cell Biology, 
Northwestern University, Evanston, Illinois 60208. 

Mol Cell Biol (UNITED STATES) Apr 1993, 13 (4) pl983-97, ISSN 
0270-7306 Journal Code: NGY 

Contract/Grant No. : GM38109, GM, NIGMS 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

We have cloned three avian heat shock ****transcription**** factor ( 
****HSF****) ****genes**** corresponding to a novel factor, HSF3, and the 
avian homologs of ****mammalian**** HSFl and HSF2. The predicted amino acid 
sequence of HSF3 is approximately 40% related to the sequence of HSFl and 
HSF2. The sequences for all three factors exhibit extensive identify in the 
DNA binding motifs and the heptad repeats of hydrophobic amino acids which 
are common to all eukaryotic HSFs. Despite these overall similarities, each 
avian HSF exhibits distinct DNA binding properties. HSF2 when expressed in 
vitro binds constitutively to the heat shock element promoter sequence, 
whereas neither HSFl nor HSF3 expressed in vitro binds to DNA. HSFl DNA 
binding is induced upon heat shock or treatment with nonionic detergents, 
whereas the DNA binding properties of HSF3 are not induced by these 
conditions in vitro. These results suggest that HSF3 activation may involve 
an induction pathway distinct from the traditional forms of heat shock gene 
induction. HSF3 DNA binding activity, however, is obtained when the 
carboxyl-terminal region including the distal heptad repeat is deleted, 
indicating the presence of negative cis-regulatory sequences. The HSF3 
message, like HSFl and HSF2 messages, is coexpressed during development and 
in most tissues, which suggests a general role for the regulatory pathway 
involving HSF3. 



26/7/16 (Item 16 from file: 155) 

DIALOG(R) File 155 : MEDLINE ( R ) 

(c) format only 2000 Dialog Corporation. All rts . reserv. 

06949882 92009187 

Vectors for the expression and analysis of DNA-binding proteins in yeast. 
Bonner JJ 

Department of Biology, Indiana University, Bloomington 47405. 
Gene (NETHERLANDS) Jul 31 1991, 104 (1) pll3-8, ISSN 0378-1119 
Journal Code: FOP 

Contract/Grarlt No. : GM26693, GM, NIGMS; RR7031-25, RR, NCRR 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

A series of 13 vectors is described. All are yeast centromere plasmids 
with the LEU2 gene for selection in veast. and dUC19 seauences for growth 
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in Escherichia coli . All contain the GALl promoter directing transcription 
into a multiple cloning site (MCS) . For twelve of the plasmids, synthetic 
oligodeoxyribonucleotides create an ATG start codon, in a productive 
context for yeast, prior to the MCS. Spacing between the ATG and the MCS is 
variable, to facilitate the cloning of gene fragments in the appropriate 
reading frame. Nine of the plasmids also contain the strong transcriptional 
activator from the herpes simplex virus VP16 gene, joined downstream from 
the MCS. In these nine vectors, all possible combinations of reading frames 
are available. The suitability of these plasmids for the expression and 
analysis of DNA-binding domains is tested by cloning into them fragments of 
the yeast HSFl gene, encoding the heat shock transcription factor (HSF) . 
The regulation of reporter gene expression by the ****chimeric**** 
★★★★HSF**** -VP16 fusions is described, as is the utility of these vectors 
for other applications. 



26/7/17 (Item 17 from file: 155) 

DIALOG(R) File 155 : MEDLINE ( R) 

(c) format only 2000 Dialog Corporation. All rts . reserv. 

06625395 91092274 

Three tomato genes code for ★★★★heat**** ****stress**** 
★★★★transcription**** ****f actors**** with a region of remarkable homology 
to the DNA-binding domain of the yeast HSF [published erratum appears in 
EMBO J 1991 Apr; 10 (4) : 1026] 

Scharf KD; Rose S; Zott W; Schoffl F; Nover L; Schoff F [corrected to 
Schoffl F] 

Department of Stress Research, Institute of Plant Biochemistry, Halle, 
FRG. 

EMBO J (ENGLAND) Dec 1990, 9 (13) p4495-501, ISSN 0261-4189 
Journal Code: EMB 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

Heat stress (hs) treatment of cell cultures of Lycopersicon peruvianum 
(Lp, tomato) results in activation of preformed transcription factor (s) 
(HSF) binding to the heat stress consensus element (HSE) . Using appropriate 
synthetic HSE oligonucleotides, three types of clones with potential HSE 
binding domains were isolated from a tomato lambda gtll expression library 
by DNA-ligand screening. One of the potential HSF genes is constitutively 
expressed, the other two are hs-induced. Sequence comparison defines a 
single domain of approximately 90 amino acid residues common to all three 
genes and to the HSE — binding domain of the yeast HSF. The domain is 
flanked by proline residues and characterized by two long overlapping 
repeats. We speculate that the derived consensus sequence is also 
representative for other eukaryotic HSF and that the existence of several 
different HSF is not unique to plants. 



26/7/18 (Item 1 from file; 50) 

DIALOG (R) File 50: CAB Abstracts 
(c) 2000 CAB International. All rts. reserv. 

03093089 CAB Accession Number: 951610772 

Arabidopsis heat shock factor is constitutively active in Drosophila and 
human cells. 

Hubel, A.; Lee, J. H.; Wu, C; Schoffl, F. 

Universitat Tubingen, Biologisches Institut, Lehrstuhl fur Allgemeine 
Genetik, Auf der Morgenstelle 28, D-72076 Tubingen, Germany. 
Molecular and General Genetics vol. 248 (2): p. 136-141 
Publication Year: 1995 
ISSN: 0026-8925 
Language: English 
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Document Type: Journal article 

Heat shock factors (HSF) are the ****transcriptional**** activators of 
the heat shock response. The conversion of constitutively expressed HSF to 
a form that can bind DNA requires the trimerization of the protein, 
involving leucine zipper interactions, as shown for yeast, Drosophila, 
chicken and human HSFs. Like other metazoan HSFs, the endogenous 
Arabidopsis HSF displays heat shock-inducible DNA-binding activity in gel 
retardation assays. The heat shock-inducible binding of a 
★★★★recombinant**** Arabidopsis ★★★★hsf**** (ATHSFl) expressed in 
Arabidopsis plants suggests that ATHSFl is the major HSF regulating the 
heat stress response. However, on transient expression in Drosophila and 
human cells, ATHSFl fails to exhibit proper regulation, as demonstrated by 
constitutive binding to DNA, and by constitutive expression of a 
chloramphenicol acetyltransf erase (CAT) reporter gene under the control of 
the Drosophila hsp70 promoter. These results suggested that the regulation 
of ATHSFl is normally dependent on a specific factor that inhibits the 
DNA-binding and ****transcriptional**** activities under non-heat shock 
conditions. 28 ref. 



26/7/19 (Item 2 from file: 50) 

DIALOG (R) File 50: CAB Abstracts 
(c) 2000 CAB International. All rts . reserv. 

03010278 CAB Accession Number: 951604940 

Heat stress promoters and transcription factors. 
Scharf, K. D.; Materna, T.; Treuter, E.; Nover, L. 

Lehrstuhl Zellbiologie, Biozentrum, J. -W. -Goethe-Universitat, 60439 
Frankfurt, Germany. 

Book Title: Plant promoters and transcription factors, 
p. 125-162 

Publication Year: 1994 

Results and Problems in Cell Differentiation Volume 20. 
Editors: Nover, L. 

Publisher: Springer-Verlag GmbH & Co. KG Berlin, Germany 

ISBN: 3-540-57288-0 

Language: English 

Document Type: Book chapter 

The subject is examined under these headings: heat stress response and 
stress protein families; heat stress promoters; cloning of ****heat**** 
★★★★stress**** ****transcription**** ****f actor**** (hsf) genes; 
characteristics of transcription factor clones and proteins; the 
DNA-binding domain; leucine zipper- type hydrophobic repeats; the 
C-terminal activation domain; stress-induced expression of tomato HSFs; 
functional analysis of hsf clones in tobacco protoplasts; trans-activation 
vs. trans-repression assays; deletion analysis of hsf clones; survey of 
the HSF world 1993; multiplicity and selectivity of ★★★★heat**** 
★★★★stress**** ****transcription**** ****f actors**** ; HSF activation and 
the role of the oligomerization state; and the missing link(s) - model of 
control of HSF activity. 6 pp . of ref. 



26/7/20 (Item 3 from file: 50) 

DIALOG (R) File 50: CAB Abstracts 
(c) 2000 CAB International. All rts. reserv. 

02724122 CAB Accession Number: 931639908 

The heat shock response in transgenic plants: the use of chimaeric heat 
shock genes. 

Schoffl, F.; Diedring, V.; Kliem, M. ; Rieping, M. ; Schroder, G. ; 
Severin, K. 

Department of Genetics, Universitv of Tubinaen, Auf der Moraenstelle 28, 
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their biochemistry and molecular 



Cambridge, UK 



response 



in plants by genetic 
understanding of the 



7400 Tubingen, Germany. 

Book Title: Inducible plant proteins: 
biology 

p. 247-266 

Publication Year: 1992 

Society for Experimental Biology Seminar Series 49 
Editors: Wray, J. L. 

Publisher: Cambridge University Press 

ISBN: 0-521-40170-4 

Language: English 

Document Type: Book chapter 

Manipulation of the heat shock (hs) 
engineering will contribute significantly to an 
molecular mechanisms underlying stress-related control of gene expression. 
Recent advances in this subject are discussed with reference to research 
on soyabean hs genes under the following headings: (1) functional analysis 
of hs promoter elements; (2) cis-active scaffold attachment region (SAR) 
sequences and hs gene expression; (3) constitutive expression of hs genes; 
(4) generation of antisense hsRNA; (5) hs transcription factor, 
****HSF****; and (6) ****HSF****-dependent ****chimaeric**** hs genes as 
selection markers. It is concluded that: certain hs proteins (hsp) are 
developmentally regulated and translational control appears to dominate 
hsp expression in certain developmental stages; proximity of SAR sequences 
to hs genes implies a correlation between scaffold attachment and gene 
expression; and the most conserved regions of HSF primary nucleotide and 
amino acid sequences are the DNA-binding domain (approx equal to 50% 
identity exists between yeast, Drosophila, mammals and plants) and an 
array of heptad repeats of hydrophobic residues representing a leucine 
zipper motif. 42 ref . 



26/7/21 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

12036779 BIOSIS NO.: 199900317298 

Modulation of human heat shock factor trimerization by the linker domain. 
AUTHOR: Liu Phillip C C; Thiele Dennis J (a) 

AUTHOR ADDRESS: ( a) Department of Biological Chemistry, University of 

Michigan Medical School, Ann Arbor, MI, 48109-**USA 
JOURNAL: Journal of Biological Chemistry 274 (24) :pl7219-17225 June 11, 
1999 

ISSN: 0021-9258 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY L7\NGUAGE: English 

ABSTRACT: Heat shock ****transcription**** factors (HSFs) are 

stress-responsive proteins that activate the expression of heat shock 
genes and are highly conserved from bakers* yeast to humans. Under basal 
conditions, the human HSFl protein is maintained as an inactive monomer 
through intramolecular interactions between two coiled-coil domains and 
interactions with heat shock proteins; upon environmental, 
pharmacological, or physiological stress, HSFl is converted to a 
homotrimer that binds to its cognate DNA binding site with high affinity. 
To dissect regions of HSFl that make important contributions to the 
stability of the monomer under unstressed conditions, we have used 
functional complementation in bakers* yeast as a facile assay system. 
Whereas wild-type human HSFl is restrained as an inactive monomer in 
yeast that is unable to substitute for the essential yeast ****hsF**** 
protein, ****mutations**** in the linker reaion between the DNA binding 
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domain and the first coiled-coil allow HSFl to homotrimerize and rescue 
the viability defect of a hsf DELTA strain. Fine mapping by functional 
analysis of HSF1-HSF2 chimeras and point mutagenesis revealed that a 
small region in the ami no- terminal portion of the HSFl linker is required 
for maintenance of HSFl in the monomeric state in both yeast and in 
transfected human 293 cells. Although linker regions in 
★★★★transcription**** factors are known to modulate DNA binding 
specificity, our studies suggest that the human HSFl linker plays no role 
in determining HSFl binding preferences in vivo but is a critical 
determinant in regulating the HSFl monomer-t rimer equilibrium. 



26/7/22 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

11941540 BIOSIS NO.: 199900187649 

Regulatory domain of human heat shock ****transcription**** factor-2 is not 

regulated by hemin or heat shock. 
AUTHOR: Zhu Zhen; Mivechi Nahid F(a) 

AUTHOR ADDRESS: (a) Medical College of Georgia, Institute of Molecular 

Medicine and Genetics, 1120 15th St. CB2803, **USA 
JOURNAL: Journal of Cellular Biochemistry 73 (1) :p56-69 April 1, 1999 
ISSN: 0730-2312 
DOCUMENT TYPE: Article. 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Heat shock ****transcription**** factor 2 (HSF-2) activates 

★★★★transcription**** of heat shock proteins in response to hemin in the 
human erythroleukemia cell line,- K562. To understand the regulation of 
HSF-2 activation, a series of deletion ****mutants**** of ****hsF****-2 
fused to the GAL-4 DNA binding domain were generated. We have found that 
human HSF-2 has a regulatory domain located in the carboxyl-terminal 
portion of the protein which represses the activity of its activation 
domain under normal physiological conditions. The repressive effects of 
this domain can be eliminated by its deletion in GAL4-HSF-2 fusion 
constructs. The regulatory domain of HSF-2 can also repress a 
heterologous chimeric activator that contains a portion of the VP16 
activation domain. The activation domain of HSF-2 is a segment of 
approximately 77 amino acids located proximal to the carboxyl-terminal 
hydrophobic heptad repeat (leucine zipper 4) of the molecule. 
Interestingly, the GAL4-HSF-2 fusion protein and the 77 amino acids 
activation domain are inactive and are not activated by pretreatment of 
cells with either hemin or elevated temperature. Our data suggest that 
regulation of HSF-2 differs from HSF-1 in that its regulatory domain is 
not responsive to hemin or heat directly. 



26/7/23 (Item 3 from file: 5) 

DIALOG (R) File , 5 :Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

11850246 BIOSIS NO. : 199900096355 

Heat stress response and ****heat**** ****stress**** ****transcription**** 

****factors**** . 
AUTHOR: Scharf Klaus-Dieter; Hoehfeld Ingo; Nover Lutz(a) 
AUTHOR ADDRESS: (a)Mol. Cell Biol., Biocent., Goethe-Univ-Frankf urt , 

Marie-Curie-Str . 9, D-60439 Frankfurt/Main* *Germany 
JOURNAL: Journal of Biosciences (Bangalore) 23 (4):p313-329 Oct., 1998 
ISSN: 0250-5991 

DOCUMENT TYPE: Literature Review 
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RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Expression of heat shock protein (HSP) -coding genes is controlled 
j^y ★★★★heat**** ****stress**** ****transcription**** ****f actors**** 
(Hsfs) . They are structurally and functionally conserved throughout the 
eukaryotic kingdom. In addition to the DNA-binding domain with the 
helix-turn-helix motif essential for DNA recognition, three functional 
parts in the C-terminal activator domain were characterized: (i) the 
HR-A/B region is responsible for oligomerization and activity control, 
(ii) the nuclear localizing signal (NLS) formed by a cluster of basic 
amino acid residues which is required and sufficient for nuclear import 
and (iii) short C-terminal peptide motifs with a central Trp residue (AHA 
elements) . These three parts are indispensible for the activator 
function. A peculiarity of plants is the heat shock-inducible new 
synthesis of Hsfs. In tomato HsfAl is constitutively expressed, whereas 
Hsfs A2 and Bl are heat shock-inducible proteins themselves. We used Hsf 
knock-out strains of yeast and transient reporter assays in tobacco 
protoplasts for functional analysis of Hsf-coding cDNA clones and mutants 
derived from them. HsfA2, which in tomato cell cultures is expressed only 
after heat shock induction, tends to form large cytoplasmic aggregates 
together with other HSPs (heat stress granules) . In the transient 
expression assay its relatively low activator potential is evidently due 
to the inefficient nuclear import. However, the intramolecular shielding 
of the NLS can be released either by deletion of a short C-terminal 
fragment or by coexpression with HsfAl, which forms hetero-oligomers with 
HsfA2. 



26/7/24 (Item 4 from file: 5) 

DIALOG(R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

11782231 BIOSIS NO.: 199900028340 

Structural organization and promoter analysis of murine heat shock 

★★★★transcription**** factor-1 gene. 
AUTHOR: Zhang Yan; Koushik Srinagesh; Dai Rujuan; Mivechi Nahid F(a) 
AUTHOR ADDRESS: (a) Medical Coll. Georgia, Inst. Molecular Med. Genetics, 

Gene Regulation Group, 1120 15th St., CB28**USA 
JOURNAL: Journal of Biological Chemistry 273 (49) :p32514-32521 Dec, 4, 
1998 

ISSN: 0021-9258 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Heat shock factor-1 (HSF-1) activates ****transcription**** of 

heat shock proteins in eukaryotes . Several overlapping genomic clones 

containing the murine ★★★★hsF****-1 ★★★★gene**** were isolated from a 

phage genomic library. Results indicate that the ★★**hsf****-1 

****gene**** contains 13 exons that span at least 30 kilobase pairs. 

Sequence analysis of the 5 ' -untranslated region of HSF-1 suggests that it 

contains sequences of a recently described Bopl gene in reverse 

orientation within its first 331 base pairs (bp) upstream of the 

translation initiation site. The minimal promoter sequence required for 

HSF-1 basal expression was identified by deletion analysis from -4 

kilobase pairs to -331 bp of the promoter fused to a luciferase reporter 

gene using transient transfection assays. Results indicate that 331 hp 

upstream of the HSF-1 translation start site is required for maximal 

basal expression in NEH3T3 and F9 cells. This fragment also results in 

high levels of luciferase activity in the reverse orientation, that is, 

5' to the Bopl gene, suaaestina that this seament is bidirectional and 
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could be utilized for basal expression of both ****hsF****-1 and Bopl 
★★★★genes****. This segment of the promoter contains recognition elements 
for Spl and CCAAT-box binding ****transcription**** factors, which when 
mutated in either sense or antisense orientations to the ****hsF****-1 
★★★★gene**** results in a reduction of basal expression by 50-75% 
relative to wild type, suggesting that these sites are critical for basal 
expression of both ****hsf****-1 and Bopl ****genes**** . 



26/7/25 (Item 5 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

11426822 BIOSIS NO.: 199800208154 

The tomato Hsf system: HsfA2 needs interaction with HsfAl for efficient 
nuclear import and may be localized in cytoplasmic heat stress granules. 

AUTHOR: Scharf Klaus-Dieter; Heider Harald; Hoehfeld Ingo; Lyck Ruth; 
Schmidt Enrico; Nover Lutz(a) 

AUTHOR ADDRESS: (a) Dep. Mol . Cell Biol., Biocenter N200, 30G, Goethe Univ. 
Frankfurt, Marie Curie Str. 9, D-60439 F**Germany 

JOURNAL: Molecular and Cellular Biology 18 ( 4 ) : p2240-2251 April, 1998 

ISSN: 0270-7306 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: In heat-stressed (HS) tomato (Lycopersicon peruvianum) cell 
cultures, the constitutively expressed HS transcription factor HsfAl is 
complemented by two HS-inducible forms, HsfA2 and HsfBl. Because of its 
"stabi~lity, HsfA2 accumulates to fairly high levels in the course of a 
prolonged HS and recovery regimen. Using immunofluorescence and cell 
fractionation experiments, we identified three states of HsfA2: (i) a 
soluble, cytoplasmic form in preinduced cultures maintained at 25degree 
C, (ii) a salt-resistant, nuclear form found in HS cells, and (iii) a 
stored form of HsfA2 in cytoplasmic HS granules. The efficient nuclear 
transport of HsfA2 evidently requires interaction with HsfAl. When 
expressed in tobacco protoplasts by use of a transient-expression system, 
HsfA2 is mainly retained in the cytoplasm unless it is coexpressed with 
HsfAl. The essential parts for the interaction and nuclear cotransport of 
the two Hsfs are the homologous oligomerization domain (HR-A/B region of 
the A-type Hsfs) and functional nuclear localization signal motifs of 
both partners. Direct physical interaction of the two Hsfs with formation 
of relatively stabile hetero-oligomers was shown by a two-hybrid test in 
Saccharomyces cerevisiae as well as by coimmunoprecipitation using tomato 
and tobacco whole-cell lysates . 



26/7/26 (Item 6 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

10943983 BIOSIS NO.: 199799565128 

Multiple functions of Drosophila heat shock ****transcription**** factor in 
vivo . 

AUTHOR: Judlicka Paul; Mortin Mark A; Wu Carl (a) 

AUTHOR ADDRESS: (a) Lab. Mol. Cell Biol., Natl. Cancer Inst., Build. 37, 

Room 5E-26, Bethesda, MD20892**USA 
JOURNAL: EMBO (European Molecular Biology Organization) Journal 16 (9) :p 
2452-2462 1997 
ISSN: 0261-4189 
RECORD TYPE: Abstract 
LANGUAGE: English 
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ABSTRACT: Heat shock ****transcription**** factor (HSF) is a 

★★★★transcriptional**** activator of heat shock protein (hsp) genes in 
eukaryotes. In order to elucidate the physiological functions of HSF in 
Drosophila, we have isolated lethal ****mutations**** in the ****hsf**** 
★★★★gene****. Using a conditional allele, we show that HSF has an 
essential role in the ability of the organism to survive extreme heat 
stress. In contrast to previous results obtained with yeast HSF, the 
Drosophila protein is dispensable for general cell growth or viability. 
However, it is required under normal growth conditions for oogenesis and 
early larval development. These two developmental functions of Drosophila 
HSF are genetically separable and appear not to be mediated through the 
induction of HSPs, implicating a novel action of HSF that may be 
unrelated to its characteristic function as a stress-responsive 
**** transcriptional**** activator. 



26/7/27 (Item 7 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

10693716 BIOSIS NO.: 199799314861 

Regulation of Drosophila heat shock factor trimerization : Global sequence 

requirements and independence of nuclear localization. 
AUTHOR: Orosz Andras; Wisniewski Jan; Wu Carl (a) 

AUTHOR ADDRESS: (a) Lab. Molecular Cell Biol., Natl. Cancer Inst., Build. 

37, Room 4C-09, Bethesda, MD 20892-4255**USA 
JOURNAL: Molecular and Cellular Biology 16 (12) :p7018-7030 1996 
ISSN: 0270-7306 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Heat shock ****transcription**** factor (HSF) is a multidomain 
protein that exists as a monomer under normal conditions and is 
reversibly induced upon heat shock to a trimeric state that binds to DNA 
with high affinity. The maintenance of the monomeric state is dependent 
on hydrophobic heptad repeats located at the amino and carboxy-terminal 
regions which have been proposed to form an intramolecular coiled-coil 
structure. In a systematic deletion analysis to identify other regions of 
HSF that may be required to regulate its oligomeric state, we have found 
that local sequences encompassing the carboxy-terminal end of the DNA 
binding domain and a broad region of HSF between the heptad repeats also 
contribute to this regulation. Immunocytochemical analysis of 
****mutant**** ****hsF**** proteins revealed a canonical motif required 
for nuclear localization. HSF proteins lacking the nuclear localization 
signal remain in the cytoplasm, but these HSFs nonetheless exhibit 
reversible heat stress-inducible trimerization. The results indicate that 
the signals that regulate HSF trimerization operate in both the nuclear 
and cytoplasmic compartments of the cell. 



26/7/28 (Item 8 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
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An Hsp70 antisense gene affects the expression of HSP70/HSC70, the 

regulation of HSF, and the acquisition of thermotolerance in transgenic 
Arabidopsis thaliana . 

AUTHOR: Lee Jeong Hee; Schoeffl Fritz (a) 

AUTHOR ADDRESS: (a)Lehrstuhl Allgemeine Genetik, Univ. Tuebingen, Auf der 

Morgenstelle 28, D-72076 Tuebinaen**Germanv 
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JOURNAL: Molecular & General Genetics 252 (1-2) :pll-19 1996 
ISSN: 0026-8925 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The genes and proteins of the HSP70 family, are involved in 
important processes in cells and organelles at normal temperature and 
after heat stress. Constitutive Hsc 70 and heat-inducible Hsp 70 genes 
are known in all organisms including plants. The goal of our present 
investigation was to generate an Hsp70 mutation in Arabidopsis thaliana. 
In a transgenic approach a heat-inducible antisense Hsp70 gene was 
constructed, plants were transformed and screened for lack of 
heat-inducible HSP70 mRNA; two such lines were further investigated. In 
these plants the Hsp70 gene was not induced by heat shock, and the level 
of HSC70 RNA was also greatly reduced. This negative antisense effect was 
specific for genes of the HSP70 family and the induction of mRNAs 
encoding the small HSP18 class of heat shock protein (HSP) was not 
affected. The level of HSP70/HSC70 proteins was significantly reduced in 
transgenic plants, but HSP18 was induced to the same level in different 
transgenic lines and in untransf ormed plants. The acquisition of 
thermotolerance was negatively affected in antisense plants, the survival 
temperature being 2 degree C below the survival temperature of the wild 
type and other transgenic lines. Another major effect concerning the 
regulation of the endogenous heat shock ****transcription**** factor HSF 
was detected by testing the ability to form heterotrimers between 
authentic ****hsf**** and ****recombinant**** ****HSF****-GUS 
(beta-glucuronidase) proteins. The shut-off time, required to turn off 
HSF activity during recovery from heat stress, was significantly 
prolonged in antisense plants compared with wild-type and other 
transgenic lines. Our results imply a dual role of HSP70 in plants, a 
protective role in thermotolerance and a regulatory effect on HSF 

- activity and hence the autoregulation of the heat shock response. 
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Role of protein interaction for the activity cycle of ****heat**** 
★★★★stress**** ****transcription**** **** factors**** . 

AUTHOR: Kirchner Christoph; Harmening Uwe; Hoehfeld Ingo; Krishna Priti; 
Queitsch-Schroedter Christine; Scharf Klaus-Dieter 

AUTHOR ADDRESS : Mol . Cell Biology, Biocenter, J.W. Goethe-Univ. , 
Frankfurt/M. **Germany 

JOURNAL: European Journal of Cell Biology 69 (SUPPL. 42) :p91 1996 

CONFERENCE/MEETING: 21st Annual Meeting of the German Society for Cell 

Biology Hamburg, Germany March 24-28, 1996 

ISSN: 0171-9335 

RECORD TYPE: Citation 

LANGUAGE: English 
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Functional anatomy of plant ****heat**** ****stress**** 

★★★★transcription**** ****f actors**** . 

AUTHOR: Scharf Klaus-Dieter; Treuter Eckardt; Lvck Ruth; Harmening Uwe; 
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Hoehfeld Ingo; Nover Lutz 
AUTHOR ADDRESS : Mol . Cell Biology, Biocenter, J.W. Goethe-Univ. , 

Frankfurt/M. **Germany 
JOURNAL: European Journal of Cell Biology 69 (SUPPL. 42) :p21 1996 
CONFERENCE/MEETING: 21st Annual Meeting of the German Society for Cell 
Biology Hamburg, Germany March 24-28, 1996 
ISSN: 0171-9335 
RECORD TYPE: Citation 
LANGUAGE: English 
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Expression of heat shock factor and heat shock protein 70 genes during 

maize pollen development. 
AUTHOR: Gagliardi Dominique; Breton Christian; Chaboud Annie; Vergne 

Philippe (a); Dumas Christian 
AUTHOR ADDRESS: (a)Ecole Normale Superieure Lyon, Reconnaissance Cellularie 

Amelioration Plantes, UMR CNRS-INRA 993**France 
JOURNAL: Plant Molecular Biology 29 (4) :p841-856 1995 
ISSN: 0167-4412 
DOCUMENT TYPE: Article 
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ABSTRACT: We have analysed the expression of heat shock protein 70 (HSP70) 
and heat shock factor ( ****hsF**** ) ****gene**** during maize pollen 
development, HSFs being the ****transcriptional**** activators of hsp 
genes. In order to eliminate the sporophytic tissues of anthers, we have 
isolated homogeneous cell populations corresponding to five stages of 
maize pollen development from microspores to mature pollen. We show that 
in the absence of heat stress, hsp70 genes are highly expressed 
late-bicellular pollen as compared to other stages. HSP70 transcripts are 
significantly accumulated in response to a heat shock at the late 
microspore stage but to a much lower extent than in vegetative tissues. 
The latest stages of pollen development, i.e. mid-tricellular and mature 
pollen, do not exhibit heat-induced accumulation of HSP70 transcripts. 
Therefore, we analysed the expression of ****hsf **** ^^^^genes**** 
throughout pollen development. We demonstrate that at least three 
****hsf**** ****genes**** are expressed in maize and that transcripts 
corresponding to one ****hsf**** ****gene****, whose expression is 
independent of temperature in somatic as well as in microgametophytic 
tissues, are present at similar levels throughout pollen development. In 
addition, we show that the expression of the two other ****hsf**** 
★★★★genes**** is heat-inducible in maize vegetative tissues and is not 
significantly increased after heat shock at any stage of pollen 
development. These results indicate that the loss of hsp gene expression 
at late stages of pollen development is not due to a modification of 
****hsf**** ****gene**** expression at the mRNA level and that 
★★★★hsf**** ****gene**** expression is differentially regulated in 
vegetative and microgametophytic tissues. 
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rather than expression of HSF-1 to be the key regulatory step in the heat 
shock gene expression. 
AUTHOR: Mivechi Nahid F(a); Shi Xiao-You; Hahn George M 

AUTHOR ADDRESS: (a) Cancer Biol. Res. Lab., Dep. Radiation Oncol., Stanford 

Univ. Sch. Med., Sanford, CA 94305**USA 
JOURNAL: Journal of Cellular Biochemistry 59 (2):p266-280 1995 
ISSN: 0730-2312 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: ****Transcription**** of the heat shock genes is regulated by the 
activation of the heat shock ****transcription**** factor (HSF-1) . After 
heat shock, HSF-1 forms oligomers and binds to the heat shock element 
(HSE), which consists of several repeats of NGAAN located in the promoter 
region of the heat shock ****genes**** . ****hsf****-1 is then 
phosphorylated, leading to the enhanced ****transcription**** of the heat 
shock genes likely by transactivation . We have stably overexpressed the 
human heat shock ****transcription**** factor-1 (HSF-1) in murine cells 
to investigate whether the regulation of the expression of the heat shock 
genes may partly reside at the level of HSF-1 expression. Human HSF-1 
cDNA was cloned into a retroviral vector (pvhhsf-1) and was overexpressed 
in a murine fibroblast cell line. The overexpressed human HSF-1 is found 
in both the cytoplasm and nucleus of control cells but is translocated 
into the nucleus upon heat shock. Electrophoretic mobility shift analysis 
suggests that the human HSF-1 has constitutive DNA binding ability and 
its DNA binding ability is increased upon heat shock. Cross-linking 
experiments indicate that the overexpressed human HSF-1 is mainly a 
monomer under control conditions and forms oligomers upon heat shock. 
Immunoblotting shows that the human HSF-1 is phosphorylated upon heat 
shock and its apparent molecular weight is shifted up by at least 10 kDa. 
In spite _of both the. DNA binding ability and phosphorylation, the 
overexpression of human HSF-1 does not increase the ****transcription**** 
of murine HSP-70 mRNA or increase the synthesis of other HSPs after heat 
shock beyond that observed in control untransf ected cells. An exception 
is the enhanced synthesis of a 47-50 kDa protein after heat shock and an 
apparent lack of induction of one HSP-70 kDa species when the protein 
pattern is analyzed by isoelectric focusing. Interestingly, cells 
overexpressing human HSF-1 show a 4-fold increase in the basal expression 
of luciferase when the plasmids containing the human HSP-70 promoter 
ligated to the luciferase reporter gene are transiently expressed in 
these cells. Murine cells overexpressing human HSF-1 are more resistant 
to the cytotoxic effects of heat when compared to the control 
untransf ected cells, but the kinetics of thermotolerance development and 
decay is similar between HSF-1 transfected and untransf ected cells. In 
conclusion, human HSF-1 protein in murine fibroblasts is modified in a 
similar fashion as the endogenous mouse HSF-1 after heat shock. However, 
the overexpression of HSF-1 does not result in overproduction of heat 
shock proteins after heat shock, perhaps because these cells contain 
abundant amounts of endogenous HSF-1. 
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Sakyo-ku, Kyoto 606**Japan 
JOURNAL: Molecular and Cellular Biology 15 ( 10) :p5268-5278 1995 
ISSN: 0270-7306 
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RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Avian cells express three heat shock ****transcription**** factor 
( ★★★★HSF**** ) ****genes**** corresponding to a novel factor, HSF3, and 
homologs of mouse and human HSFl and HSF2. Analysis of the biochemical 
and cell biological properties of these HSFs reveals that HSF3 has 
properties in common with both HSFl and HSF2 and yet has features which 
are distinct from both. HSF3 is constitutively expressed in the 
erythroblast cell line HD6, the lymphoblast cell line MSB, and embryo 
fibroblasts, and yet its DNA-binding activity is induced only upon 
exposure of HD6 cells to heat shock. Acquisition of HSF3 DNA-binding 
activity in HD6 cells is accompanied by oligomerization from a 
non-DNA-binding dimer to a DNA-binding trimer, whereas the effect of heat 
shock on HSFl is oligomerization of an inert monomer to a DNA-binding 
trimer. Induction of HSF3 DNA-binding activity is delayed compared with 
that of HSFl. As occurs for HSFl, heat shock leads to the translocation 
of HSF3 to the nucleus. HSF3 exhibits the properties of a 
★★★★transcriptional**** activator, as judged from the stimulatory 
activity of transiently overexpressed HSF3 measured by using a heat shock 
element-containing reporter construct and as independently assayed by the 
activity of a chimeric GAL4-HSF3 protein on a GAL4 reporter construct. 
These results reveal that HSF3 is negatively regulated in avian cells and 
acquires DNA-binding activity in certain cells upon heat shock. 
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ABSTRACT: Efficient heat shock induction of Drosophila hsp26 gene 

★★★★transcription**** in vivo requires binding sites for heat shock 
factor (HSF) and GAGA factor (GAF) close to the TATA box (proximal 
elements) as well as 350 bp upstream of the start site of 
★★★★transcription**** (distal elements) . We have evaluated the 
contribution of hsp26 promoter sequences to ****transcriptional**** 
activity in extracts from either heat shocked or unstressed fly embryos. 
Efficient ****transcription**** in either extract was governed by 
distinct regulatory principles. ****Transcription**** in extracts from 
unstressed embryos relied solely on GAGA elements which efficiently 
counteracted repression by abundant non-specific DNA-binding proteins. 
★★★★Transcription**** in extracts from heat shocked embryos depended only 
a little on GAGA elements, relying mainly on functional HSEs. 
Constitutively active ****recombinant**** ****hsf**** or native factor in 
an extract from heat shocked embryos was able to truly activate 
★★★★transcription**** essentiallv via oroximal HSEs, but not when bound 
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to distal sites. These two modes of regulation in vitro may correspond to 
the two functional states of the promoter before and after heat shock in 
vivo. 



26/7/35 (Item 15 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

09952774 BIOSIS NO. : 199598407692 

Cooperative Binding of Heat Shock ****Transcription**** Factor to the Hsp70 
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ABSTRACT: The minimal promoter of the Drosophila hsp7 0 gene contains a TATA 
box and two nonidentical HSE sequences, HSEI and HSEII, that 
synergistically activate the promoter. We have examined stereospecif ic 
alignment and spatial constraints in this promoter. Similar to deletion 
of HSEII, insertion in the spacer between the HSEs of 1 to 5 or 11 to 14 
nucleotides (nt) reduced promoter activity to about 10%. In contrast, 
HSEII was capable of contributing to promoter activity when the spacer 
was either shortened by 2 or 4 nt or extended by 6 to 10 or 16 or 18 nt. 
Hence, half of the possible helical arrangements of HSEs are compatible, 
whereas the other half are essentially incompatible with efficient 
promoter function. HSEII was ineffective when its distance to HSEI was 
increased by more than 18 nt. In vitro, HSEII is a weak and HSEI a strong 
binding site for heat shock ****transcription**** factor HSF, and HSF 
binds to HSEII cooperatively. To find out whether the above periodicity 
reflects cooperative binding of HSF in vivo or represents the need of 
• stereoalignment for synergistic activation of ****transcription**** , the 
weak HSF binding site HSEII was replaced with the strong binding site 
HSEI. This substitution greatly attenuated promoter periodicity, 
suggesting that the periodic effects are caused by cooperative binding of. 
HSF to HSEII, and that stereoalignment of HSEs is not required for 
★★★★transcription**** activation. In agreement, in vitro assays using 
spacer mutants revealed cooperative binding of purified, 
****recombinant**** ****hsf**** to HSEII with a similar periodicity as 
observed in vivo. Changing the distance between TATA and the HSEs did not 
produce promoter periodicity, indicating that stereoalignment of these 
elements is not important. 
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ABSTRACT: ****Transcriptional**** induction of heat shock protein genes is 
generally mediated by binding of heat shock ****transcription**** 
factor (s) to the heat shock element present in the promoters of heat 
shock genes. Although the steady-state levels of heat shock factor mRNAs 
vary among different tissues, at present virtually nothing is known 
regarding the cellular signals responsible for their synthesis and hence 
the observed variations. In this report we demonstrate that the heat 
shock ****transcription**** factor (HSTF or HSF) is under positive 
regulation by estrogen. The effect of estrogen was observed with both 
types of heat shock factors (HSF-1 and HSF-2) and occurred at both the 
mRNA and protein level. Immunolocalization studies emphasized the 
potential biological importance of these observations whereby the 
increase in uterine HSF-1 and HSF-2 due to estrogen was found to be 
associated with the endometrium, the primary tissue component which is 
targeted for estrogen action. This is the first demonstration of a 
cellular factor which can regulate ****hsF****-1 and ****hsf****-2 
****gene**** expression. The implications of these findings to uterine 
heat shock protein gene expression are discussed. 
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ABSTRACT: A major regulatory step in the heat-induced ****transcription**** 
of heat shock protein (hsp) genes in eukaryotes is the activation of heat 
shock factor (HSF) . In metazoans and Schizosaccharomyces pombe, HSF is 
present in unstressed cells but is unable to bind to its target DNA 
sequence element, the heat shock element (HSE) . Heat induction of the DNA 
binding activity of HSF is a critical component required for activation 
of heat shock ****genes**** . Inactive ****hsf**** in extracts of non-heat 
shocked human cells can be heated in vitro to activate HSF, suggesting 
the factors required to sense temperature and activate HSF are soluble 
factors (Larson, J. S., Schuetz, T. J., & Kingston, R. E. (1988) Nature 
335, 372-375) . We utilized the ability to purify human HSF in the active 
form to characterize further the in vitro activation of HSF. Here we have 
developed a procedure to deactivate the DNA binding ability of HSF. When 
purified and deactivated HSF is heated, the DNA binding ability of HSF is 
activated. This activation occurs most efficiently at 43 degree C (heat 
shock temperature) , but, in contrast to activation in the crude system, 
some activation of HSF is observed at 37 degree C (non-heat shock 
temperature) . We show that purified and deactivated HSF is similar to 
natural inactive HSF in both size and shape. Thus, the monomer to trimer 
transition that activates HSF can occur in a temperature-dependent 
fashion in the absence of other proteins. It is possible that these 
biochemical properties of HSF contribute to the abilitv of HSF to respond 
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to heat in vivo. 
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ABSTRACT: In the absence of stress, heat shock transcript ion factor-1 

(HSF-1) exists as a monomer. After the treatment of cells with variety of 

stresses, HSF-1 forms a trimer and binds to the heat shock element (HSE), 

a motif consisting of three consecutive NGAAN sequences located in an 

inverted orientation upstream of the heat shock ****genes**** . 

****HSF****-1 is then phosphorylated causing transactivation of heat 

shock mRNAs. Treatment of cells with some of the stresses has been shown 

to increase HSF binding to HSE without detectably increasing the 

synthesis of heat shock mRNAs. Here we used antibody specific to HSF-1 to 

detect its phosphorylation status following exposure of A549, a human 

lung carcinoma cell line to a variety of stresses in order to correlate 

HSF-1 phosphorylation with its transactivation ability. Our studies show 

that HSF-1 is phosphorylated following heat shock (43 degree C for 1 h) 

hypoxia (5 h exposure to 0.02% oxygen), 8% ethanol (1 h exposure at 37 

degree C) . or 200 mu-M sodium arsenite (1 h exposure at 37 degree C) . All 

such stresses have previously been shown to increase the synthesis of 

heat shock proteins (hsps) . However, there are no detectable increases in 

HSF-1 phosphorylation after the treatment of cells with X-irradiation 

(2-8 Gy) or 100 mu-M canavanine, an amino acid analogue (1 h exposure at 

37 degree C) . Treatment of cells with X-irradiation increases HSF binding 

to HSE without increasing the synthesis of hsps, while treatment of cells 

with canavanine has been shown to increase the synthesis of hsps. These 

results suggest that with the exception of amino acid analogues, all 

stresses which cause an increase in HSF-1 phosphorylation also enhance 

the synthesis of hsps. We also attemoted to inhibit ohosohorvlation of 
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HSF-1 with protein kinase inhibitors. Neither herbimycin A, a general 
protein tyrosine kinase inhibitor, nor staurosporine, a ser/thr protein 
kinase inhibitor interfered with the phosphorylation of HSF-1 in A549 
cells . 
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ABSTRACT: The existence of multiple heat shock factor (****hsF**** ) 

****genes**** in higher eukaryotes has prompted questions regarding the 
functions of these HSF family members, especially with respect to the 
stress response. To address these questions, we have used polyclonal 
antisera raised against mouse HSFl and HSF2 to examine the biochemical, 
physical, and functional properties of these two factors in unstressed 
and heat-shocked mouse and human cells. We have identified HSFl as the 
mediator of stress-induced heat shock gene ****transcription**** . HSFl 
displays stress-induced DNA-binding activity, oligomerization, and 
nuclear localization, while HSF2 does not. Also, HSFl undergoes 
phosphorylation in cells exposed to heat or cadmium sulfate but not in 
cells treated with the amino acid analog L-azetidine-2-carboxylic acid, 
indicating that phosphorylation of HSFl is not essential for its 
activation. Interestingly, HSFl and HSF2 overexpressed in transfected 3T3 
cells both display constitutive DNA-binding activity, oligomerization, 
and ****transcriptional**** activity. These results demonstrate that HSFl 
can be activated in the absence of physiological stress and also provide 
support for a model of regulation of HSFl and HSF2 activity by a 
titratable negative regulatory factor. 
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ABSTRACT: We report the cloning of the ****transcriptional**** activator of 
heat shock ****genes**** , ★★★★hsf****, from Drosophila, The predicted 
sequence of Drosophila HSF protein is surprisingly divergent from that of 
yeast HSF, except in regions important for DNA binding and 
oligomerization. A segment of the DNA binding domain of HSF bears an 
intriguing similarity to the putative DNA recognition helix of bacterial 
Sigma factors, while the oligomerization domain contains an unusual 
arrangement of conserved hydrophobic heptad repeats. Drosophila HSF 
produced in Escherichia coli under nonshock conditions forms a hexamer 
that binds specifically to DNA with high affinity and activates 
★★★★transcription**** from a heat shock promoter in vitro. In contrast, 
when HSF is expressed in Xenopus oocytes, maximal DNA binding affinity is 
observed only after heat shock induction. These results suggest that 
Drosophila HSF has an intrinsic affinity for DNA, which is suppressed 
under nonshock conditions in vivo. - 
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